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wherein R ! is iiydro^en or hsiooss'i, R J is hyofs§sri : G,.5S;l«!. Cg^iks^yior Cj^ikyiiyl, sad ti is 2 or 3. 

INsij pftsm^acsiulicaSiy aesceptabte satts; hydrates ^sd^r sriartfibmsfs. 

are us©f«r as sigrna receptor antagonists if; She trestrnsnt of arsons, others psychosis 




This KwsfHiofl reteiss to pv'rroiKjiSWO de^atwss: in psrtete? ftus wesson rotates to a oompouno- representee 
by formuia (l>. Embeds neraa may as usefc; to: ifeatroertt 0? disorders-^ centra! n&vous ^at^TH^oftisfs such as 

associated vsfith immunopasiiy or &Kbe^'^ft&^$,&^ digestive ey^em iito Th«- compound may bo. In the 
fc;m o: a pimmsaceailcaiiy aceepinbia sals of a hydrate ihsfecif. Ths immniion aim relates to a;; spheal resoiyijoh 
method for preparation of the compound as <mli as aa intermediate for preparation shot oof . 

Ths invasion also relates so therapeutic and/or prophylactic sgems tor the abovs disordsrs ; comprising, as m 
active ingredient, a compound represented by por;omi formula (1), a phammcstiticsiiy acceptable sa« thereof er a 
hydrate of the ptrarfnacentwaliy accepasbie saE. 

Centra} nawaus systems disorders susb as senteopnrerm dementia, manic depressive psychosis., srwiety. drug 
poisotursg ar;d daaih of naive eaite due to cerebral isehefalaltave Paeorne sigf -IflcsnJ problems in tf;>j mosiem society: 
U hm been padlcijfady desired to establish a method tor treatment. Improvement or prevention of the disorders. 

Schizophrenia occurs at the incidence st one in 130. mosfty occurring in aciofescence. it remaining if 
w§ gradually impair a peraonaiiiy.. destroying bvtmr* seikievefopmaei ftfoctsona. whso-h makes ti a significant problem 
it! a Sroossfy; Abnormal dopamine ■imrisntissioo has been Impllodapa contrloPior SO s^lxopnfefsis, vsbiieh may bo com 
titmts by if»s fact thai dopamsne antagonists such m<^cmf«m^^^^^^m^m as an antipsychotic. 

Dopamine antagonists, ho#ww. hev&.a staidr probtssm tmtisif use that besides antipsychotic activity, ifhsy may 
frsqij«niiy Indues sxfrapyramksal sloe •eStesissaoh as acute dysion^^ 

To overcome the problem, some sppmacbss have mm recently investigated from an aspect different irons the 
conventional mechanism ef action; for examf-is Sigma receptor afiia^nists. Sinpeli has been shown thai 
a Sigma rspeptor agonist may Induce psychosls-ilke symptoms to a-Swn. an antagonist fo the acjonisi my bo 
ospsetsd So exhibit antipsychotic siisct. i-yrihan'nofo. if •> dsosnolhsva afitniiy -or a PopanttHS; rscspto;. the- antagonist 
may b» oxpasfod fo bo ap annpsycfHSfjc w8ho«i axirapyfamidai side afe-s. 

A signiaifscspiOf anJagonis; may he a'so exoactod to haya fherapsuSic: sffacS so gsistrointesiinaS disorders, iP?m:P- 
poiogicsi disaster er s&ihma, &s w^ff as conrrai mrvws system disorders such && schrzophfsnia, dementia, manic> 
dssprssssivo pisyahosis. arsxbfy. dn.:g poisoning and death c4 nesvo se»s dm to osrobrai ischasnla: 

US paioni 47o?7SS has Osscrihed thai a compound reprasontod by genora! Jormuia (!) has aniidsmaptia apfivity: 



CH-N j- CH 2 -N (!) 



vvhersin R' ! is hydnsgers o? mdfbyi; .B^isphgnyter pyridy! mono- or disyhsiisutsd by sC,, g aikosy. ?laaritss : cihioilne, 
bj'csa5in:c, frifiimjmsmyissf a C { .i ; 8tkyl: R 5 and R* t vsfoieh raay be the saato or ditiareni, ara- hydfogsh or a; tsltyl 
•io Of R" and in combinarion wifhva .nitrogen atom, form a sataraiad a or 6 momsorad ring whicb may comprise O anci? 
or hi atoms as additions! heiomaioms, and may. be afso spbstgufPd by msihyi gsoup, or fcrm an imidsroie : mg having 
an aminoa&yi gfoup at 4- c; 5-poai5ion It howpv^f, has oo? dsscrlbad aheui a sipma retaptO: or anapsychoiie oftoct 
!n vSP-A we nave disclosed a compound representee* by gaoerai formula pi): 



0 6 



yvhesesf: la iormuia ;it-A) R" } isaC,., a a;kyi..su!M!i^odof «naubs^a^ 
phanyialkyi: k is an larger of t or :?. <3 has s sfryefufe :oi formate iis -8) »«(;:in'V and G £ are hydrogen or a iowar 
afKyi; Z is hydrogen ; a .C,., 8 %W a s«issti!otodacyt : a stibsiitrited camamoyL phony i a sasstfiaiod phenyl a pheny- 
iaikyi.: a scbsiliufod phanyiaikyi or a subsfsfusad hpfsfocycifc gnsap. 
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Wa bsvs also dfectossd In aP-A a conipdisad rspfssanisd by aansrai formula {!!!): 




wherein R 1 and R 8 are inrSopsndsntfy hydfogsp, a feiotpn, a Cj.. & aikyt a C. g aikoxy, a C s . s p-:i;fkic>r;x : 3 ikyi or a 
paftiuoroaikoxy; R :5 is hydrogen, hydroxy, aC,,~sikyi, a C,. (; s:ko>;y aC. c . ped&OfoaikyS a C..* pertiyofoaikoxy. 

i C s ,j aik^yioxy of a C :5 ., ; aikytoxy; and n is an integar of 4 jo 7. 

Ri:-nea<«ie is known as a sigma rector arsonist im hasjaadsqusiaaltioi-y of spselilcliy to a Sigma receptor 
Ws nave Intensely attempted so obtain a coa-pounci esety! as an antipsychotic, and nave tinafiy iowd that a pyr- 

nlldlnons dsriyaiive having a particular sfruetwe,. its pbaintaaeuikaiiy acceptable sal; ar;d a nydfsts of the sail have 

!>:caiiooi characteristics as an aniipsychotfc. 
Soma assscie ol ihss isivanUon inciyde: 

itjapyaoiioonns eterfvaiiva teptssMsti fey ^«{*M<>^«{«|T>. : .^l^riTi6c««tof^ fydqfte 
ot the pnarrnaesiutfcaiiy acceptable asst. 




wherein R< is hydK>pn or a ^slogan; F» is nyorogsa a C K , aikyl a C {KS aMbyi era sIKynyl and s is 
g or 3; 

\&\ a pyaoiidinone der ivaim according to the above p i. reeressnted by s^8fM'**m«fe.(t) 'wh^WR 1 to&Mto* 

orbrdir^ 

accootabie salt;: 

[5j a jjy f f oiidinona derivative according to tie abwe (5), raprsserneci c-y general iotmM i 5 } whefaati R ? is chlorine. 
ft 8 is ms!hyi : and a is 2: its phannacsuiicaiiy acceptable sets and a byci; ato of the ps'ian'caceaiisBiSy acceptable sati; 
|4f an oplseaiiy active pyrrolidine represented by gsttepai formula lis 

shaa-naeea^ailv #w«»tabla sa8 ana a hvd<ata of tn<? oaanaacfaiticaiiv sceanianin 



0 

( * > asymmetric cst bon) 



wherein P."' is hydjc-gen or a hategen::f^' is: bydnagaH, a Ci , 3 aikyk a C,.., aikaoyi of a C s . ;5 aikynyi; and n is 
£0?3; 

15] m opticsSiy active pyaoiidinoris cferiyativaaccordiffato tna abcsvaf^, fepfassntad t>y ganarai fermola (2; whafe- 
in Rt is chbrms, R 2 'is fna%i. aadn isg; its phani-acaaiksiiy accspiabte saSana'a^ydraiaof tf-a pisanfiscaailKsiiy 
accnptable sail: 

[8] a dlhydfata olxm salt ol ihaoptisaiiys^StvapyrfO:^ {4j. raprssaaiad by 

oensrai iormaia (at whcKar; R' chfedng : R2 is triethyi.. and .n is S, 




Aa optfcai rasofotfen assthcd at tbis irivaatiarcofapfisaS: 



i os a pyr 



separating She dte&ser&afw saft of ths opiicaSy sdivs pynolldsnoas dariVattvs of the above [4} from ths misters 
of the d:asmraomer salts; 

for mint} and coilae; inc< Sins aplfcaiiy acifya pynaiidindns dsrhraSivaos She sbovs! |4i Sees* Jhs separated diasSarsomsi 



Another aspeel of this invsr>ik;n is s saii for prep^inc !ho eampoand of ma afoovs [4) comis^ <st ins ociicafSy 
aefjvs pyfixjiidifwe Ssslvaavs of tee abeam [4] represented by genera! toanuia (2) vybsaoia R? ;s chlorine. B- is methyl 
and n is 2. and opifeniiy sdive aBndeiiaadd or apsicaliy acSiva hated;; acsd. 

Art amipsychcnc may os oh-ained, usfco a ootepauad pnhs abs»s {t: to |6- as m active ingredient 

A pynoSididOns Sedvatfcs raprasemsd bygerierai formuS (1). itspham^s&uJicaliy acceptePis sali and a hydram 
of m pharmaciHiiicaSly seesaiabia sas may fes usefm for IrsajSmsi^ #j5t$ordafS inekisteg ccoirai na;voas sysssms 
sasoftisrs such ss scfti£Qpf»«*3nia : dcreanaa., njanc-daprassive psychosis, anxiety, drug poisoning and ischemic fcfSih 
disorders; dtsordora associated w8h imraunopafby or««c»hns iSis&fbanca; and dsgsaiiva sysisrrs uh&s. 

This ifiwto also provide an opto) rss&iasbn msihoci jtift*tH*fcti« for praps ring tha pyrroifdiixma da- 
rsvsjfive of this isvsnfiori re-press-nted fey gemrai fomiuia (&}. 

DHTAitSD DESCRIPTION QF THS iNVgNTfQN AND PRSFSRBSD £M3QOii^TS 
Tha compound at this Snvefiiiefl will be dascabed m ddiaii 

Hsiaoaa in wms ot FP in oanerai foimuSa (1 } Includes ffoorffi<s ; cfsfprin$, tsrfeniiaa and \&lm,.pt«t®&$$ cbfcrsae 
and sroraipo wrs preferably chicane 8? may s^srit^'-p^ftei^^'p^a'c* nse».?c^oft; 

A G K; a.*yi himw of Includes nsathyi, ethyL fe^sppyi artri&^K^jK^^ msfeyi and steytmom pr# 
er&bfy msfhyl 

A Cj,s sitenvfi in farms of; R f Ineiudas vsrsyf, sssyt i-propenyi and Js<5»roperiyi. 
A v 2 ,;; al^ynyf inlands of includes eShy«$ t-prspyrtyS end S-p-apynyi 
n rmy b« 2 ot 3. preferably 8. 

tefar as sr componsnt of fhs hysraias may fea prassm in ma hyciratas. in various, kmi boding mi& eieryMi- 
ifcatksn Sfid ssdhosiva moisfijrsa. D^s? ani fotms of mUm rr;ay ha incksted ia a singia hydraia ffor swxfnpis, a harass 
STiay jrt&iiide sithaf wssaref crysiaBization or atfnmw moi&haa, or feotn. Tha i'sydration dagrsa niay fspgeffom 0,001 
:to-T0< pfafe?atiiy, ?r&m D.001 to 4. rt«86 pu&m&fyifom 0,00? to 3 Th0.U$icte^t) csegree fe oat fosiisfad to if?isgefs; 

Compass of mis twnffan are stow in 1 tea.. t&# this. «»««tc« is, d.s50iMSSv no! weM to ff^ssa «©pifii3 
cojnp&wm .£w* competma.^ tha t^fss cao ba.forsRaa' as (B5- or (SMsorr-sr. os a mfsspra ol jna&e ^somsfs. i «.. 
fae&m:a modieatsofi: ia 1i*!s.g ; dof^aoisrid Ne& §7-128 mi ara ^Hydrous mi Qmfiowi 

Not; 7S-Sg ; 121 -J 44: and 16S-tg£ar& difeydraias. 
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Compound R r> 
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t^ 


2 


H 


CH* 


1 
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CH ? CH ? CH ; 
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« M y | 
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8 
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I 0 
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i i 
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I 2 
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1 4 
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e h , 
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5 5 
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1 4 
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ft: 
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ra 


II 
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1 9 
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2 0 
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2 I 
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2 2 
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2 3 
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Table ! (2) 

Compound R' 'R* « 

Na. 



2 4 
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2 ;.-v;iv i 
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2 5 


2- F 
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3 6 


2-P 


CH •.. 
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2 7 


2-P 


C H ;; C H a 
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2 8 


2-F 


G H ?€ HiCih 
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2 9 


2-P 


C H (:G H 3 ) ;> 




2 0' 


g-F 


vi n> i 




3 i 


2-F 


aii.x'f' 
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3 2 


g-F 


F-prc.!p=?!iy.! 
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8 0 


2-F 
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13 4 


S-F 
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3 5 


2-F 


! -urapyny ; 
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3 6 


2-F 


Strifes*? 
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3? 


2-F 
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3 


3 a 


2-F 


CH , 
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3 3 


2~P 


C HcC H, 
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4 0 
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C BVC H «C H •• 
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4 3 


2- p 

V. A 


£ H (f ,) „ 

>s *_? ■ * *«»: * .» .J.J* 


Si 

V" ■ 


4 <£ 


*> TP 
I'? 


■ « ! -sii j 




4 3 


2-f 


any! 
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4 4 


2-F 


i-prtJpesyl 
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4 s 


2-F 


;<;;?;•••<; ;K:;;y- 
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4 6 


2-F 
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4 7 


2-F 


i-isnHsyny; 
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4 S 


2-P 
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4 9 


3-f 
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2 



Table J (3) 
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Compound R R* n 

No. 



5 0 


3-F 


C M s: 
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5 1 


3-F 


CH S CH 3 
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5 2 


3-F 


C H S C H 3 C K 3 
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5 3 


3~F 


CH iCvii) » 
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5 4 


3~F 


vinyl 
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5 5 


3-F 
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5 8 








5 7 


8~F 
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5 8 


3-F 


eUsynys 
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5 9 


3-F 


i-prspysy! 


2 


6 0 


3-F 




2 


8 1 


3~F 
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3 


8 2 


3-F 


C H 3 


■3 


6 3 


3-P 




.3 


8 4 


3-F 


CH>CH 2 CH 3 


:3 


8 5 


3-F 
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8 8 


3-F 




3 


6 7 


3-F 


m \n 


3 


8 S 


3-F 


s - prop* ay I 
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8 9 


3-F 


isoprapcayi 
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? 0 


3-F 




3 


7 I 


3-P 


i-propysyi 


3 



Table 1 (4) 



Compound 
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r 1 r 


R 2 
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7 3 


4-F 
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7 4 


4~F 
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7 5 


4-F 


CH ? CH 5 


2 


7 6 


4-F 
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7 7 


4-F 


CH (CH,) , 


2 


7 8 


4-F 


vinyl 


2 


7 9 


4-F 


ally] 
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a o 


4-F 




2 


a i 


4-F 


isopropeny ! 


2 


8 2 


4~F 


el^ysiy! 




8 3 


4-F 


9-p?Wiij9 


2 


84 


4-F 


2-propy-iy; 


2 


8 5 


4-F 


U 


3 


86 


4-F 


CH, 


3 


8 7 


4-F 


CH f CH 5 


3 


88 


4-F 


CH*CH*CH 3 


3 


8 9 


4-F 


CH (CH,) * 
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90 


4-F 
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9 1 


4-F 


ai ty! 


3 


9 2 


4~P 


l-sropesyi 


3 


9 3 


4-F 


Ixopropesy ! 


3 


9 4 


4-F 


ethinyl 


3 


9 5 


4-F 


Fpropyssy; 


a 


8 6 


4-F 


2 propyls 


3 



TabJg ; o) 

Co?apou»d R 1 St a 

No. 





9 7 


Z-C V 
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2 


to 


9 8 


2'C I 


CH, 


3 




9 9 


2~C i 


C M ? €> E s 


3. 




i 0 0 


Z-C t 


C R?€ HgC Hs 


'> 




1 0 ! 


2-C 1 


CH (CH.) s 


2 




1 0 2 


i-C s 


via?! 


2 


a; 


1 0 3 


Z-C I 








I 0 4 


2-C 1 


CpfCix-nyi 


2 




3 0 5 


2-C 1 








3 as 


2~C 3 




2 




1 0 ? 


2-C 1 


!-5>rc>i>.vnyi 


2 




1 0 8 


2-C i 




z 


3© 


I 0 9 


2-C i. 


H 


3 




i 1 0 


2-C 1 


CH 3 


3 




t 1 I 


2-C 1 




3 




I 12 


2-C i 


CB ? .Ch%CH, 


3 




1 1 3 




CH |CH>> s 


,8 




I I 4 


2-C ! 


v i ny i 


3 




1 1 5 


2-C f 




a 




3 1 8 


2-C i 




3 




I i 7 


2-C i 


isopfopsnyi 


o 
s ; 




1 1 8 


2-C i 


*mm 


a 




1 1 9 


2-C j 




3 




1 2 0 


2-C i 




3 




1 2 !. 


3-C 1 


H 


2 


53 


1 2 2 


3-C I 


C H» 


3 



Table 1 (6) 
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1 2 3 


-> ! 
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j ? 4 


•<-.' N : 








1 9 *> 


< •• (- 5 


v a.< \ v n si t 


•-> 




! 'Z « 


s-r > 


v i ii.y : 
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1 2 7 


3-r i 

-J v < 


















1 9 E$ 

i. 4s O 


5,.r S 




& 


£8 


I 3 0 

■r. v: * 


•\~C ■ 


Si v il Jt if 1 






i V * 


Vf ! i 








! <J O 

f v.-' 


- l'" 1 J 

ii 3 


V s-: j"> \S rt Vi "" Vi 1" ■ 


<\ 




I J <> 


* V £ 


i-i 






1 0 4 


3-C 1 


C H 9 




so 


1 0 5 


3-C £ 


CH ? CH 3 


3 : 




i 3 6 


3-C 1 


CHjCH ? CH, 3 : 


8 




i a.. ? 


3~e i 


C H !CH- S ) i; 


3 




t 3 8 


3-C 1: 




3 




I ;3 9 


3-C i 












* : \? L> ;J J > 
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4$ 




0 w i 


i jS.vJ^i ■W}* , .;-.SI.J : 5 
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•'i C i 
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1 4 3 


3~C 1 




3 


4S 


! 4 4 


3-C 1 




3 




1 4 5 


4-C ! 
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a 




I 4 6 


4-C i 


CH S 


2 




i 4 7 


4-C I 


C M , Q H . S 


a 




I 4 8 


4-C 1 


C H a C H a : C li s 


2 


53 


ULB 


fciLL_ 


...<1H.1CH ■•} ..... 


2 



Table 1 (7) 

Compound R' R P 

No, 



I 5 0 


4~C 1 


vinyl 


2 


1 5 I 


4-C ! 


ally! 


2 


1 5 2 




i-propenyl 


8' 


1 £* O 

A Q <3 


4-C i 


isopropenvl 


2 


l 5 4 


4-C 1 


eihynyi 




1 5 5 


4-0 ! 




2 


1 5 e 


4-C 1 




2 


! 5? 


4-C i 


H 


3 


I 5 8 


4-c i 


CH , 


8 


1 5 3 


4-C I 


C H S C H s 


3 


1 8 0 


4-C i 




3 


! 8 i 


4-C ! 


CH (CH,) * 


3 


! 8 2 


4-C i 


Viitfl 


a 


1 8 3 


4-C I 


ally] 


3 


1 6 4 


4-C ! 




3 


i 8 5 


4-C ! 


jspprppepil 


3 


I 8 8 


4-C I 


etfcyayl 


a 


1 8 7 


4-C 5 


i-oropynyt 


8 


1 8 8 


4~C 1 


2-prapyayS 


3 


1 8 9 


2-S r 


H 


2 


i 7 0 


2-B r 


CH, 


2 


1 7 1 


2-8 r 


CHaCH, 


2 


I 7 2 


2-8 r 


C H sC H e.C H s 


2 


1 7 3 


2-8 r 


CH (CH,,) > 


S 


1 7 4 


1-8 r 


vinyl 
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Table I (S) 

Compound K l $f" n 

No. 



.f * <y ■ 


* O i 


a i I j,i 


2 


\ 7 R 






2 


17 7 


■ii .AJ i 






1 7 8 


g-B r 


<s tii.i !S j > 


:4. 


1 7 9 


:> ~P, r 

« ,JU> i 


I-propyny ; 


2 


1 a 0 


J..- : 


& pi cpysyj 


'3 


1 9 1 


<■■ £5 f 




3 








8 






U n.ti,:rfj 


■3 


I & 4 


5_:{S 




a 




« a r 


t h ( C, H 2> g 


3 






vmyj 


3 


1 b ■( 


i-i> r 


. ally} 


3 


1 « Q 


i'B r 


l-propeay! 


3 


s o o 
i p d 




iscpropeayl 


3 


1 O ,'"! 
A S3 KJ 


« » r 




a 


I ^ 1 


2- B r 




3 


1 9 2 


2-B r 


2-propynyl 


3 


.! 9 3 


3-8 r 


H 


2 


1 9 4 


3-8 r 




2 


i. 8 5 


3-8 r 


C H sG H j 


2 


I 9 6 


3- .8 r 




2 


I 9 7 


3-S r 


CH ( C H ,) ;? 


2 



IS 



Table I (9) 

Compound R 5 R* n 

No. 





I 8 8 


3-8 r 


vjayi 


2 


to 


1 9 0 


3-8 r 


ally! 


2 




2 0 0 


3-B r 


l-propeay 1 


2 




2 0 1 


3 -3 r 


i props sl y ] 


2 




2 0 2 


3-3 f 


ethyayi 


2 




2 0 8 


3-B r 


l-propynyi 


2 


a; 


2 0 4 


3-8 r 


2~propyny i 


2 




2 0 0 


3~B r ' 


H 


3 




2 0 6 


3- B r 


CH> 


3 




20 7 


3~B r 


CH?C Ha 


3 




2 0 8 


3-B r 


CH ? CHsCHt 


3 


3© 


a 0 9 


3-S r 


CH (CH 3 ) s 


3 




2 1 0 


3-B r 


vinyl 






2 | I 


3-B r 


ally! 


3 




2 1 2 


3-B r 


i-propeay t 


3 




2 i 3 


3-B r 




3 




2 1 4 


3- 8 r 


ethysy i 


3 




2 1 S 


3-8 r 








2 1 0 


3-B r 


2-propynyl 


3 




2 I 7 


4-B f 


H 


2 




2 I S 


4-8 F 


CH S 


2 




2 1 9 


4-8 r 


C B j C H •) 


2 




2 2 0 


4-B r 


C I I s C H a C B -3 


2 




2 2 1 


4-B r 


CH (0 H,} , 


2 


53 


3 2- M 


4-B r 




2 
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Table I (10) 

Compound R R" n 

No 





2 2 3 


4-3 r 


ally! 


2 


to 


2 2 4 


4-8 r 


I -progeny! 


2 




2 2 5 


4 - 8 > 




2 




2 2 6 


4-8 r 




2 




• ; :*.. ••> 

« i> ( 


4~« r 




$ 
>»■ 




O <'S Si 

z 6 is 


4 ii \ 




2 




y 


4 b ; 


h 




a; 


4 ii U 


4 B i 


L- is i 


8 




<y i. 


A .. '0 >• 

■! 45 5 








0 '3 o 

p 4 


4 o i 


n :> ri v n ? 






o o o 


'5 13 i. 


In (• H s) s 


8 




sS (3 4 


<> ~ es r 


¥ ! fi y i 


o 




4 o v 




a : ! V ; 


8 




2 d b 


r 


.{-propels 


0 




2 «n 


.4 -Br 




3 




<=i 3 8 


4-8 r 


ethyayl 






2 os y 


4 - B r 




3 




2 4 0 


4-8 r 


2-propyiiyf 


3 




2 4 I 


2- 1 


H 






2 4 2 


2-1 


CH 3 


2 




2 4 3 


I- I. 




2 




2 4 4 


2-1 




2 




2 4 5 


2-1 


CH (CH 3 ) :i 


2 




2 4 6 


2-1 


vinyl 


2 




2 4 7 


1-1. 


al m 


2 


53 


2 4 8 


2-1 




2 



14 



No. 





2 4 9 


2- 1 








2 5 0 


irl 




2 




2 5 i 


%• I 


1 -projsyisy 1 


2 




2 6 2 


l~l 


2-j>ropyny I 






2 5 3 


%-:% 


H 


3 




2 54 


2-1 


CH* 






2 5 5 


h\ 




3 


a; 


2 56 


:m 


C E* C H s Q H s 


8 




2 5? 


2-r 




3 




2 5 8 


i*i 




8 




2 5 9 


g-i 




3 




a so 


2-1 


i-p rosea*! 


8 




2 6 1 






? 




2 8 2 






•a 




2 8 0 


2- f 


l-propynyl 


3 




2 6 4 


1" I 




8 




2 8 5 


s-i 


H 


2 




2 6 6 


3-1 


C li .3 


a 




2 8? 


3-1 


C HsC Ha 


2 




2 6 8 


3-1 


CH^Cri.CHo 


■■■<? 




289 


M 


C H ( C H «) c- 


2 


2 7 0 


3-1 




2 




2 7 l 


3-1 


&i iyi 


2 




2 7 2 


3" I 


l-propSBy! 


2 




2 7 3 


s-i 




'5 

W 




2 7 4 


3-1 


tetfeyfiy! 


2 


53 


2 7 5 


S-i 




2 



15 



Table I (12) _ 

Compound R* K* n 

No. 





2 7 6 


3-1 


2-prepysy! 


2 


iO 


2 7 7 


3-1 


H 


3 




27 S 


$•-1 




3 




2 7 9 


3-1 


C H f CH, 


3 




2 8 0 


3-1 




8 




2 8 i 


i~t 


CH ( C i{ s ) ? 


8 




2 S 2 


3-T 






a; 


2 8 3 


3~i 




8 




28 4 


3-1 


! -proper:? 1 


8 




2 8 5 


3- 1 




n 




2 8 6 


Z~l 




3 




2 8 7 


3-1 


i -propvsy ! 


3 




2 8 8 


3- 1 


2-i>fOf>3r'8j8 


3 




2 6 9 


4-1 


K 


a 




S 90 


4 - 1 


CH s 


2 




2 9 1 


4-1 




3 




292 


4-1 


C H fcC H s C Ha 


2 




2 9 3 


4-1 


CH (CH,) * 


3 




2 9 4 


■4* J 


viiiyi 


3; 




2 2 5 


4- 1 


a; ! j-l 


2 




2 9 8 


<M 




% 




2 3 7 


4- 1 




2 




29 8 


4-1 


*8i;ay*! 


3 




2 9 0 


4-1 


l-prspyayi 


2 




3 0 0. 


4- I 




2 




2 0 I 


4- I 


U 


3 


53 


3 0 2 


4- ! 


CH, 


3 



Table i {13} 

Compound R* E" n 



3 0 3 


4- 


? 

4 




3 


3 0 4 




i 
i 


QH>€ Hc-CH:= 


3 


3 0 5 


& " 


i 


CM CdK-s) t 


3 


3 0 6 


4- 




vinyl 


3. 


3 0 7 


4- 


I 


aiiyi 


3: 


3 0 8 


*** 


I 




3 


3 0 9 


4 


I 




3 


3 I 0 


4- 


i 




3 


3 1 1 


4~ 


t 


l-propynyi 


3 


3 1 2 


4~ 


i 


2 -prolyl 


3: 



1? 



BP 0 83S SOS Al 



Table 





Compound 
No. 


R> 








i 


3-C 1 


H 


— _ — ~. 

2 






3-C i 


CH, 


2 






3-C I 


C HU.C H» 


a 




* 


3-C S 


CH*CH*CH» 


2 




5 


s-e J 


CH (CH,) * 


2 




8 


s-c i 




a 




7 


3-C i 


aiiyl 


2 




& 


3-C ! 




2 




9 


3-C 1 




a 




i 8 


3-C ! 




2; 




I i 


.3 ~C I 




? 




1 2 


3-C 1 


Z-propynyJ 


2 




t 8 


3-C I 


H 






I 4 


3-C 1 


CM s 


3 




i 5 


3-C ! 


CR ? C!i, 


2 




I 8 


3-C I 


CH S CH ? CH, 


3 




1 7 


3-C i 


CH (CHa) * 


3 




1 8 


3-C i 




3 




1 9 


3-C i 


any? 






2 0 


3-C 1 




£ 




2 3 


3-C 1 




3 




22 


3-C ! 




3. 




2 3 


3-C I 




3 



18 



Table 2 (2) 

Compound R ' R 1 n 

Ho. 



2 4 


3-C i 


2~;;ropy;;v j 


3 


2 5 


3-C 1 


H 


& 


2 8 


3-C i 


C H , 


2 


2 ? 


3-C i 




2 


2 S 


3-C i 




2: 


2 9 


S.-.C 1 


CH (CH 3 ) 2 




3 0 


3-C I 


vinyl 


2 


3 1 


3-C ! 


ally! 


2 


3 2 


3-C I 


! -propeny 1 


2 


8 3 




i : sop re pens' 1 


2 


34 


3-C i 




2 


3 5 


3-C I 


l-propysyi 


2 


36 


S-C 1 


2-propyr>:>-' 1 


?■ 


3 ? 


3-C I 


H 


3 


3 8 


3-C 1 


C H -j 


3 


3 9 


3-C I 


CHaCH-, 


3 


4 0 


3-C I 


CH ;; CH S CH ? 


3 


4 1 


3-C i 


CH <CH*> s 


3 


4 2 


3-C 1 


vinyl 


3 


4 3 


3-C 1 




3 


4 4 


3-C 1 


i -pr open? 1 


3 


4 5 


3-C 1 


isopropesyi 


3 


4 6 


3-C 1 


«tb*nyJ 


3 


4 7 


3-C I 


i-pn.pyny) 


3 



Table 2 (3) 



5 


No, 


*' 


r 






4 a 


3-C S 




3 


?<? 


4 9 


4~£ i 


H 


2 




5 0 


4-C 1 


CH-., 


2 




5 1 


4-C 1 


C H S C Ma 


2 


■IS 


5 2 


4-c 1 


C H .< C H x C R j 


•■> 




B$ 


4-q i 


CH (CH,) ? 


2 




5 4 


t-c I 


yjuy 1 


s 




5 5 


4~G \ 


as \fi 


2 




S6 


4-C I 


i- proper,?! 


2 




5? 


*< \ 




.2 




5 8 


4-C ! 


stfcyayS 






5 9 


4rCJ 


i-prcipynyi 


2 




6 0 


4-C I 




2 




6 1 


4-C ! 


H: 


8 


■ *w 




4-0 1 


C H 




v\ f . 


8 a 


4-C I 


CH ? CH 5 


2 




6 4 


4-C i 


C H ? C H ? C K i 


3 




6 6 


4-C I 


CH iCHf) , 


8 




6 0 


4-C i 


vinyl 


2 




6 7 


4-C I 


any] 


3 




6 8 


4-C I 




3 




6 S 


4-C I 


i sop-rages? S 


3 




7 0 


4-C 1 


etiiy-syJ 


3 




7 1: 


4-C 1 


l'9rspt-ny.\ 


<> 
*.> 




7 3 


4-C i 


2-prspyayi 


8 


53 


7 3 


4-C I 


H 





20 



Table 2 (4) 



Compound 
No. 


R S 


R 2 




7 4 


4~C Is 


C H s 


2 


7 5 


4-C ! 


C H C H 3 


■. V* . 


7 6 


4-C I 


€ HsG HsC H « 




i { 


4-C I 


CH (C!i ; ; c: 


<& 


7 8 


4-C 1 


vinyl 


2 


7 9 


1. 


hi h i 


2 


8 0 


4-C ! 


1- prolyl 


2 


8 ! 


4-C i 


isopropeny i 


2 


8 2 


4-C 1 




2 


8 3 


4-C I 




2 


8 4 


4-P1 




2 


8 5 


4-C 1 


H 


a 


8 6 


4~C i 


C H , 




8 ? 


4-C I 


C H 2 C H 3 


3 


8 8 


4-C I 


C H :> C H&C H j 


3 


8 9 


4-c r 


C H (C H s ) * 


a 


9 0 


4~C 1 


vinyl 




0 1 


4-C 1 


ally; 


8 


9 2 


4-C ! 


i-prspenyl 


3 


9 3 


4-C 1 




8 


9 4 


4-C 1 


iHhyayS 


8 


9 5 


4-C 1 


! - prosy ny ! 


3 


9 6 


i~C j 


2-propycyi 


■9 


9 7 


3~B r 


H 


2 


9 8 


3~B r 


C H § 


2 
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Table 2 (5) 



Compound 
No. 


R 5 




ft 

— 


. „-_-_-_ -™ ™™*v — — 


V 8 r . 




2 


i 0 0 


S-Br 


C8UC8UCH * 


2 


i 0 1 


3-B r 


C K (CK 3 ) ■? 


2 


1 0 2 


3-8 r 


rm\ 


2 


I 0 3 


S-B r 


any! 


2 


! 0 4 


3-8 r 




% 


1 0 5 


3-B r 




2 


1 0 6 


s-8 r 




2 


1 0 ? 


3-B r 


1-propynyS 




I 0 8 


3-8 r 




2: 


I 0 9 


S-B r 


H 


3 


1 10 


3 -8 r 


CH» 


B 


t i i 


3-B r 


C HaCH, 


0 


1.1 2 


t-S r 


CM.sC HiCH-i 


3 


1 I 3 


3-8 r 


CK (CH>) * 


3 


! 1 4 


3-B r 






i * 5 


3-8 r 




3 


1 i 6 


3-8 r 




3 


3 1 7 


3-B r 


IS Sp-f SPIES' S 


.9 


1 3 S 


3-8 r 


ethynyt 


8 


I 1 9 


3-8 r 




3 


I 2 0 


S-B r 




3 


1 9 1 


3-B r 


H 


2 


i a a 


3-B r 




2 


1 2 3 


3-8 r 


ch ? c n. 


2 


i 2 4 


3-B r 


CHaCikCHs 


2 


L1& 




C H (C H s> ? 


2 



22 



Tabic 2 (6} 

...... 

Compound R lit" o 

No 





i 2 6 


'i'B T ■ 


vir : y i 


2 


to 


I 2 7 


3-8 r 


aib'i 


2 




I 2 S 


3-B r 


! -propeayl 


2 




I 2 9 


3-B r 


isopropeayi 


2 




1 3 0 


3-S r 


siteyi 






i 3 I 


3-8 r 


1-propyny! 


2 


a; 


! 8 2 


3-8 r 








1 3 3 


3-8 r 


H 


a 




I 3 4 


3-B r 


CH ? 


3 




i 3 6 


3-B r 




3 




i 3 8 


3-B r 


C H ? C B i C H s 


3 


3© 


1 3 7 


3-B r 


C H { C H i) * 


3 




1 3 8 


3-8 r 


vinyl 


.3 




t 8 9: 


3-B r 


ally! 


3 




I 4 0 


3-8 r 


1.- crosses? I 


3 




i 4 i 


3-B r 


IsopropOrty ! 


3 




i 4 2 


3-B r 


eMysyl 


8 




1 4 3 


3-B r 


i-propyayl 


3 




I 4 4 


3-B r 




8 




t 4 5 


4-8 r 


H 


9 




1 4 8 


4-8 r 


CB* 






! 4 ? 


f-B r 




2 




i 4 a 


■i-B r 


€ HsC HjGHa 


2 




3 4 9 


4-B r 


C H ;c M a ) » 


2 


53 


3 5 0 


4- B r 


vip.y ! 


2 



23 



Table 2 C?}^ 

Compound R ; R 2 n 

No. 



i 


5 1 


4-B r 


any! 


2 


1 


52 


1-8 t 


!• propers* i 


2 


I 


5 3 


4-B r 




2 


i 


5 4 


4 8 r 




2 


i 


5 5 


4-0 r 




2 


X 


5 8 


4-8 r 




2 


i 


5 7 


4-8 r 


H 


3 


I 


5 8 


4-B r 




3 


A 


5 9 


4-8 r 


CH S CST 3 


a 


I 


a 0 


4-8 r 


C H?C !i?CH 3 


•a 


t 


8 I 


4-8 r 


CH (C H ») a- 


0 


I 


8 2 


4-8 r 


vlsyi 


,3 




6 3 


4-B r 


ally] 


3 


I 


3 4 


4~B r 




$ 


i 


6 5 


4-8 r 




8 


I 


6 6 


4-8 r 


ethynyi 


3 


:I 


6 7 


4-8 r 


i -prcspys v ; 




1 


6 8 


4-8 r 


2-propynyl 


3 


i 


6 9 


4-8 r 


H 


2 


i 


7 0 


4-B t 


CH, 


2 


I 


7 ! 


4-8 r 


CH,CH 3 


2 


i 


7 2 


4-B r 


CH ? CH ? Ci8 


2 


1: 


73 


4-8 r 


CH (CH-,; * 


2 


I. 


7 4 


4-8 r 




2 


I 


7 6 


4- 8 r 


a [ ty 1 


8 


i 


7 8 


4-8 r 




2 



24 



Table 2 (f) 

Compound R* R" « 

No, 



1 


•? 7 


4-8 


r 


isopropeavl 


2 


1 


7 8 


4~B 


r 






1 


7 9 


4~B 


r 


1 -propyl 


2 


i 


SO 


4*3 


r 




2 


i 


8 I 


4~8 


f 


H 


3 


i 


8 2 


4-B 


r 


C H :s 


3 


i 


8 3 


4-B 


r 




3 


i 


8 4 


4-8 


r 


C H>-C HcC Ha 


3 


i 


8 n 


4-8 


r 


CH ( OH is) s 


3 


I 


8 6 


4-8 


■r 


vfiif S 


3 


i 


8 7 


4~B 


t 


ai ifi 


3 


i 


8 8 


4-B 


r 


1 -propeayi 


3 




8 9 


4-B 




i'soprepeny* 




i 


9 0 


4~B 


r 






i 


9 I 


4-B 


r 


i-propwl 


3 




9 2 


4-B 




2- propyl 


3 



Table i 



0 
% 
/ 




Mily . Add forming a salt with the free form oftlie-eompoond 
x : Molar ratio of the acid to *he free form- of the .compound 





MJH' 


A 




i 


,n yds ocoionc aciu 


j 
! 




!■ 


i 5 y 0 f (XsliOi k. <U.)u 


s 


jV.K'jH.Jhyur %}x 




; I y < J i 0 t J i K? i i v <i t Ki 


1 


xJxfi yOi <iv£? 






t 
i 








£■ 


■a ."X ^\ ." v \ '""1 ""•'■Si i ii 


1 


H y dr ochSoric <K'k1 


4- 






! s f y d r o b * o m j c a c i & 


if 




■ & 

o 




J 

* 


.1 V.tv J t \.>i ■ \ U ! iuv 


9 




1 


Dihydlare 


10 


Hydrabromic acid 


I 




1 1 


Hydrobromic acid 


2 


Ashydfjde 


n 


Mydfobromk add 




Monohvdfste 


\ i 


Hvdrobromic acid 




Dihydratc 


14 


Hydrobromic acid 


2 


Tsihyds-ate 


15 


Hydfiodic acid 


I 


Anhydride 


W 


Hydriodsc -acid, 


* 


Monohydrate 


n 


Hydriodic add 


i 




IB 


Hyddodie acid 


1 


Tsihydrste 


19 


Hydrsodic acid 


2 


Anhydride 


20 


Bydriodic acid 


2 


Motiohydraie 


23 


Hydfiodic acid 


2 


Di hydrate 


22 


Hydfiodic acid 


2 


Trihydsate 



IF0S383S5A1 



Table 3 {2} 



Compound No 




X 




23 


Nitric acid 


I 


Anhydride 


24 


Nitric acid 


i 


Motiohydsatc 


25 


Nitric acid 


I 


Dihydrate 


2d 


Nitric acid 


i 


Trihydrate 


2? 


Nitric acid 


2 


An hydride 


28 


Nitric acid 


2 


Mormhydrsfe 


29 


Nunc acid 


2 


ftihydfate 


30 


Nitric acid 


2 


Trihydtate 


31 


Sulfuric acid 


i 


Anhydride 


32 


Sulfuric acid 




MadhydMe 


33 


Sulfuric acid 


i: 


Dihydrate 


JA 


Sulfuric acid 


t 


Tri hydrate 


35 


Sulfuric acid 




Anhydride 


36 


Sulfuric acid 


2 


Mnohydratc 


37 


Sulfuric acid 


f 


Dihydrase 


38 


Sulfuric iiteid 


2 


Trihydrase 


39 


Phosphoric acid 


X 


Anhydride 


40 


Phosphoric acid 


I 


Mofiohydraic 


4f: 


Phosphoric acid 


i 


Dj hydrate 


42 


Phosphoric acid 


i 


Trihydrate 


43 


Phosphoric acid 


2 


Anhydride 


44 


Phosphoric sold 


% 


Mo&ohydrate 


4.5 


Phosphoric acid 


2 


Dihydrate 


46 


Phosphoric acid 


2 


Tnhydrate 


47 


Acetic acid 


I 


Anhydride 


48 


Acetic acid 


i 


MorjohydraSe 


49 


Acci-c acid 


I 


Dihydraie 


50 


Acetic acid 


I 


Trihydnne 


S-l 


Acetic acid 


2 


Anhydride 


52 


Acetic acid 


2: 


Moaohydraie 


53 


Acetic acid 


2 


IJifiydfMC: 


54 


Acetic acid 


2 


Tri hydrate 



2? 



Table 3(3} 



apound No 


MHy 


A 






Hi mane acio 


I 

3 




56 


Fumaric acid 


J 


MQfh>nyc<t & w 


< °i 
j i 


Pumaric acid 


t 
i 


i "V* ?-*X ?A r -ri < -rt 


Jb 


i' : oma nc ..sciu 


i 

i 


X i lilyKti flXX, 


& <-- 


Ftjoisric acid 


■t- 
A- 




60 


Fumane acid 


■■? 


Motiohydfate 


6 1 


Fumanc sad 


2 


Di hydrate 


62 


fumane acid 


.-v 

2 


i nhy urate 


63 


Malac acid 


.X 

I 


Atitiydnde 


64 


Maleic acid 


1 


Monohydraie 


65 


■vtaSete acid 


I 


Dshydrate 


66 


Maisse add 


< 

1 


Tn'tsydrate 




MaSeie add 


' i< y 


Asihydride 


68 


Maiese acio 




Moaohydrate 




Makne acid 


■■**?■■ 


D.diyd,f .ate 


70 


Maleic Sicid 




» 'jstYorsie 


>' 1 


Succinic sad 


; 


Arihydridc 


72 


Suedsk acid 


y 
} 


Mnohydrate 


' ->: 


Succinic acsd 


X 
\ 


Dshydraie 


74 


Suceuuc acsd 


I 


i iihyarate 




Sue-ask acid 


2 


Aruivdiide 


76 


Succinic aaa 


i 


Mt5ohydrate 


?? 


.Syccmtc aesd 


■ y 5- 




7$ 


$mcmw acts 




s sUiyQrate 


79 


€tmc -actd 


i'. 

I: 


Aftoycrsde 


80 


Citric acid 


t 


Monohydrare 


8! 


Citric aeid 


i 


Dihydrati; 


82 


Citric add 


i 


1'rthydrate 


83 


Citric acid 


2 


Anhydride 


84 


Citric acid 


2 


MoJ5ohydrate 


85 


Citric acid 


2 


I) i hydrate 


86 


Citric acid 


2 


Trihydtate 
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Table 5(4} 



Compound No 


• Mil, 


X 




8? 


Citric acid 


3 


Ashydride 


88 


Ciiric aekl 


3 


Monohydrste 


89 


Citric add 


3 


Dihydrate 


90 


Citric acid 


3 


Trihydra'e 


91 


Benzoic acid 


j 


Anhydride 


92 


Beft&oie acid 


I 


Mo no hydrate 


93 


Besszoic acid 


i 


Oihydr&te 


94 


Benzoic acid 


i 


Trihydrate 


95 


Benzoic acid 


2 


Anhydride 


96 


Beraoie acid 




Morvohydrate 


97 


Benzoic acid 


2. 


Dihydrate 


98 


Bsozoic acid 


2 


Tril*yd;rafe 


99 


TnOuoroacetie acid 


S 


Anhydride 


100 


Triiluoroaeetio acid 


1 


Mcmobydrste 


mi 


ifffliiofoaeetic acid 


5 


Dihydrase 


102 


Triiltmroacetfc acid 




Trifsydjste 


103 


Trifluoroacetic acid 


2 


Anhydride 


104 


Triilisofoaceiic acid 


2 


Mvisohyduuc 


W 


Tri flu o roacetic &c isi 


a 


Dihydrafe 


106 


IriOuoroacetk acid 


2 


Tri hydrate 


107 


Meiharresuifonic acid 


1 


Anhydride 


108 


Merhanesuifonic acid 


I 


Monohydrate 


109 


Met h a nes u 1 1 o tile acsd 


I 


Dihydr&ie 


110 


M et ha nesuifoni c acid 


i 


.1 ri hydra is 


in 


Methaaesulfonic acid 


i 
*■ 


Anhydride 


112 


Methaoesulfonic sold 


2 


Monohydrare 


113 


M e t ha nesu iford c sc s d 


2 


Dihydme 


1 14 


Me* harsesulfomc acid 


2 


Tuhydrafe 



Table 3(5} 



C-ompoosd. No. 


.... 3 . .. ... 


X 




115 


Et ha oesidforde acid 


I 


Anhydride 


116 


BthanesuHbmc acid 


I 


Moaohydrate 


11? 


Ethanosidlbnk; acid 


I 


Diaydrate 


318 


Efha&csuifonjc acid 


1 


Trihydrate 


119 


Eihasesuifdriic ae;d 


2 


Anhydride 


\2i) 


BfMnesisIfonic acid 


a 


Mono hyd rate 


121 


Ethaneaulfbnk: acid 


2 


Pihydratc 


122 


Bhanesulfonic acid 


2 


Tt ihyitm 


123 


p - 1 blue n e s ulfo n i c acid 


I ' 


Anhydride 


124 


p-Tpj u eassul fo n i c acid 


1 


Mono-hydrate 


125 


p - To! u sjsc su 1 fo f? i c acid 


1 


UibydraSe 


126 


p - T cs i u en esu 1 fo me acid 


I 


Xrihydrate 


127 


p~To!ueoesulfomc acid 


2 


Anhydride 


12H 


jj-Tokienesdfonic acid 




Monohydrate 


129 


p-T Diuenftsulfonic acid. 


.2 


Dihydrate 


330 


p <■ f olaeiiesxilf b «i s scad 


2 


Tilftydfaie 


13! 


Beazeaesulfordc acid 


1 


Anhydride 


132: 


BenzcKesuf tonic acid 


i 


Monohydrate 


• 33 


B en z& n e su i fo n i c a c i d 


f 


Dihvdrale 


134 


B ess esu Hbsi c aci d 


i 


Tdhydrate 


135 


.8 § n ?. c nesui fo aic acid 


2 


Aohvdride 


S36 


B c h ?. e rs <s s u 1 fo ok* a c i d 


2 


MonohvdTS.{'e 


137 


Benxenesulfomc acid 


2 


Dihydrate 


138 


B&nxeoesoiibnic acid 


2 


Xrihydrate 


!39 


B t n sen es » i fo h i c a c i d 




3.SHydraSe 


NO 


l-Laetio acid 


3 


Anhydride 


141 


L-tactk acid 


1 


MoaobydraJe 


142 


1. -Lactic acid 


1 


Dihydrate 


143 


L-Lactic acid 


1 


Trihydrate 


144 


Ld.acOc acid 


2 


Anhydride 


.14-3 


L- Lactic acid 


.2 


Monohydrate 



Table 3(6) 



Compound No 


i MBv 







146 


L- Lactic acid 


2 


Oihydfatc 


14? 


L- Lactic acid 


2 


Trihydfate 


148 


{R)-Mandelic acid 


i 


Anhydride 


149 


(R ) ~M a n deli c aci d 


I 


Moftohydrale 


150 


(ll)-Mamieiie acid 


I 


Dmydute 


J 5.1 


{R}-M'a»delic. acid 




Trihydrate 


S52 


(RLManddic acid 




Anhydride 


153 


(R)-MarideHe acid 




Mono hydrate 


' 3 54 


(R)-Mandelk; acid 




Difeydrate 


155 


{RVMandeiic acid 


2 


Tdhydnue 


1 56 


{S)-MandMic acid 


i 


Anhydride 


157 


(S y-Maadelsc acid 


1 


Mkifiohvdr&ie 


1 58 


( S ) - M a j kI e 1 i e &©i d 


1 


Dshvd'sSc 


159 


(Sj-Mandelie acid 


1 


Trihydrate 


160 


(Sj-Mgndelsc acid 


>>■ . 


Anhydride 


161 


(S)-M.«sde!ic acid 


a 


Monis hydrate 


162 


(S)-MandeHc acid 


?. 


Dihydratc 


163 


(S)-Mandclic acid 




Trihydr&te 


.164 


(H-Camphamc acid 


1 


Anhydride 


m 


(^)-Carnphanic acid 


I 


Monohydrate 


166 


(+)-€amphisi}ic acid 


2 


Oifeydrat« 


167 


{fVCa'mphamc acid 


1 


Trihydrafce 


m 


( f )-Camp'hafiic acid 


2 


Anhydride 


169 


(+)-Camphanic acid 


2 


Mofiohydratc 


170 


(+)«€ampha«;c acid 


2 


Dihydratc 


m 


<>)-Ca?nphame acid 


2 


"frihydrate 


172 


{-j-Camphanic acid 


3 


Anhydride 


1.73 


{ )~£amphanie acid 


I 




174 


(-)-Camphanic acid 


2 


Dihydi-aie 


175 


{••U"amphanic acid 


I 


Tiihyifcaie 


1 76 


{-}-€ampha$«c acid 




Anhydride 



31 



Ckwnpouad Ho 


. . 


X 




17? 


(.->CamphgBie-:aeKf 


2 


& St . .1 . J. .J . A 

Mcnohydrsle 




{-}-Camphaaic acid 


2; 


Umydrate 


179 


(-)-Campbame acid 


2 


Trihydrate 


ISO 


i-Tarisnc acid 


1 


Asfsydride 


181 


L-Tanaric acid 


! 




{•82 


1.- F ast ark acid 


3 


P(!iydrat« 


183 


jU 1 art&nc aaa 


J 


I nfeyar ate 


184 


L-iartanc acta 


2 


Anhydride 




L-T&rtark acid 


2 


Mssohydraie 


1 86 


L-Tart&ric acid 




!>i%dfat« 


18? 


L -Tartaric acid 




Trihydrate 


188 


B-Tartanc acid 


i 


Annydnde 


189 


D-Tartanc acid 


i 


Monohydrafe 


190 


D-Tartaris acid 


i 


Dihydrase 


19] 


D-i'artaric acid 


i 


Trihydrate- 


192 


D-Tastaric acid 




Anhydride 


193: 


D -Tartaric acid 


:2 


Mo^aydraie 


194 


D- Tastefic acid 


2 


Dibydfatc 




P- Tartaric acid 




Trihydrate 


m 


D5 b en soy! -L4 at taric acid 


,S 


Anhydride 


i97 


Diberuoyi-L-iartanc acsd 


i 


Monohydrate 


198 


Dihenzoyl-L-tartaric acid 


i 


Dihydrale 


199 


Dsbeazoyl • L -tartaric acid 


i 


Trihydrate 


200 


Dib<m2oyM>tMi8rsc acid 




Aahydnde 


201 


Dibe«xoyi»t4artafic acid 




Mo oohy dr ate 


202 


DihmzvyUl-tsilzvic acid 


2 


Dihydraie 


203 


DibenzoyM-taitaric acid 


2 


Trihydrate 


204 


Oibenxoyl- D-t&rtaric add 


1 


Anhydride 


205 


Dibeflzoyl-D'tarianc add 


{ 


MoRohydrate 


206 


Dibsftzoyl-D-tariaric acid 


i 


Bifeydrate 
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Compound N<; ^ MH y ____ x 



20? 


Dibenxoyi-D-tartarfC aad 


I 




: jU V V 


f>ih«»n:rovl- D-tsrtarie acid 


2 






Dibe n?ovi"I>tan»rie acid 


2 


M ;> }i o h v H r a i e 




F3 i h p f ) / ( \ v ! * 1 } -tar t a fie &cid 


2 




7 I ) 


Et i h e H7 ovl - 1 >-t a r i a ric a ci d 


2 


Trihvdraiip 


212 


Di-n-toliifivS-? ~'i Ai'f Si'ie iictd 


} 


A r> hvd rid ft 


2n 


n i - n » t o iu o v I " I - * T a r t a n & 3 c id 


i 


[vf o t\Q h v <i r ^ 1 


214 


Di-ii- toiiiovi-i -las fcaric acid 


] 




2i5 


r)L«-to|uov!-l'.-T«r{aric acid 


i 




216 


Pi~p~io3yoyl~L-TaftSfjC acid 


2 


Anhydride 


21? 


Dl p •■ SoHjo yl -L-T&ria ri c sc. i d 




Morsoh'v'draje 


;2 i B 


Di-p-toSuoyi*i..*'l artsriC acid 


2 


DihydraUt 




T>;..ji..tfil>i<^v'l-I ~Tar$'af>o acid 


2 


rnhvdraiif 


Ax & W 


i.'i [i j i xy i mt iy wvivi 


1 


A rt Hvfirid « 






1 

■ * 


i V.- ^ > v.'.i ! > V* ! i3 ( V 






| 

A 






P'i i _ n - i ;'\ 1 j ! >' L ?"S - 'T • 1 f S « f i >' s f v * i ^ 


«. 






(..M"],f"^.fHfv J* ^ * al ' <!xaV 




■< V sJ-i iyv 




Mi w wlMv V J i..' i <<> i.>xi ^v <is-{\i 


i 


i'i :'i h X?A >*■>> i <* 


226 


D j-p-toiu o yl •• D-Ta d «ri.c a ci d 


r> 


Oihvdf ate 


22? 


Di-p-toiuovf-D- Tartaric acid 


2. 


1 nhvdsatc 




(* ; )~ 1 0- Caffjpho t s u i fotu c a ci d 


1 

* 




-1 0 

22'-' 


. { ' }• 1 0 -Cam p h orsu ! loni c a c ) d 


:■■>■ 




230 


(-}- lO-Cam|>|3orsulfof5i0 acid 


i 




23 i 


MTa mpkorsiii fo flic acid- 


2 




232 


{ R } • 'nda^oiidine-4 -carlioxvSic acid 


I 




233 


(R)-T id iizo \\6ms-4 -car boxvl i c: acid 


2 




234 


D-'>-Phcays;acuc acid 


t 




235 


D~3 -PhcayHai-ltc ar.id 






236 


l.-i-P h en y llaciic acid 


I 
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Table 3(9) 



Compound No. MM* x 



23? 


L-3»Phenyliaets: acid 




23S 


( - }~B romoc a tnphor - ifosse acid 


1 


239 


(-}^Bfomocamplt&j>8~suifofJsc acid 


2 


240 


(4 }- 8 romocaojpta - 8 -sulfonic acjd 


1 


241 


{■i- )-Bromocamphof'-S : ^aj'f0ok- acid 


2 


242 


(R>2~PyfoglytamiC acid 


1 


243 


(R)-2-Pyrog1utamic acid 


2 


244 


(S)-2-Pyrog!«tamic acid 


1 


245 


( S)-2-Pyi oghit anile ac?d 




246 


( 4 } - 2 ' - N s t f o t a f ironi c acid 


\ 


247 


(•;■}■ 2 ; ■ N it rotartJ -onie aei 3 


2 


24S 


(^-T-WiimtMlnmic acid 


i 


249 


(-)-2'-Ndrotsr?ronic acid 


2 


250 


L Maiic acid 


1 


253 


'L-Maiie acid 




252 


D-Malie acid 


J 


m 


D-Malic acid 


■<r 
4- 


.254 


L-PhciiYlgiycine 


1 


255 




2 


256 


D-Pbenylglyesnc 


J 


257 


D-Phcny!glycifi« 


2 


258 




S 


259 


i^PiwoylaSanra© 


2 


260 


D-Phenylalasise 


1 


261 


D-Phenyial&iHM- 


2 


262 


B mmy i* I. - t artaj i c acid 


1 


263 


B<mzoyJ~L-laf!as'ie acid 




264 


Be!(2oy! D- s?*r}a!ic acid 




265 


B-erixoyl-D-tarlaiic acid 


2 • 



Typical pr^dkwn*3<^ 
by gsn^fiss tonTiuSa (i } fr>8y t>s pmp3fs<i for exsirf^88,--¥is $$.so§iQwfcsg Pfspsr^ite Bouts 



(3) 



O R i . 



0 , 



w 



V/" . 



(5) 



0 

Q~€3 



o 



(6) 



(?) 



HN N™(CH ? } t ™OR' 
\ / 



(1) 



(Proration R&ute I) 



so Vtesin R\:R*&fH3 n ^ ^ deSinsd in genera! fcrmiJla (1); A is m®#t or sShyi: I is s hsfcgen, tosyfcxy <sr 

rddsyJoxy. 

Compound (4): may be prepared by dehydrating art antoe derivative represented by gerispi forrausa (3) wsSh : y> 
tetyrolaetorses The masto rnay bsj c<3t«ud«d wflhi&Q so&iisf al 58 to 330 *0, prslefabiy tseia XOO 'C tes 8 to 30 
hours, preferably t&io IS hours., srnecassary. sn ac&i carsyysl such as hydrochloric acid can %s «<irtsci. 

Compound; (SJ may he prspamd oy alkoxycad&cmyfetJfsg Compound {4} In an inert sotysni in theprasence of s 
tm& -T*N9¥ ears fca^setad a? 30 to 200 *C, pretarabty 70 .to ISO *C : forSt& SO nousS:. preferably 5 so i§ Hours Inert 
soivems *ttn» ix? t>*«d ;r»feoe- archie hy<£es?8reeRe sash as barrens-, tcfesne and xyfena-s. sta sych as 
tsuarryoYolurart, 1,4-dioxars®, outy! ether, ashy&nsgfyool dimethyl sthor and alcohols such as weiosrsol, aseano! and 
prcspaaoi. Reaction a^ems lot alkoxycarhonytation sr«:fe3j& asters such as diroslhyl carbonate, dteibyi cashomats, sthyi 
*? phesphon&rormaie snd d&lbyj cxafess. Tbs bas^ includes tegsnlp bases such as potessiyw csrhoiiata, scR^iim 
carbonate, socssum armde and sodium hydrlds; and organic bases such as thethylarrfina. tdpropy -'amine,, pyridine, i . 8 -di- 
arabicyajoja.4 Ofendec-'-enefDEU-, potassium teri-fcufcucitte. 

Compound (gj msiy bs pfspsfed fsy rsdiicini Ooapwrtd. (Spin an sri^ solvent at -75 to £00 "C, preferably 0 so 
1 00 "C, for 1 to 20 hours, wore preferably 5 lots bourn., toed solvsmfe v*t>ich may he used <ndade aromatic ftytsrocsf- 
*s bobs such m tm&m* and toiuene; sifters such as diefev: e$m, i»frahy$<5i\irsa. t .4 -dioseafw. t,2-nimsiho:<ysrhana 
and efhyfens giycci ciimstbyS ssftsr; hatogsnafetf hydrocarbons snob as «cbiorom§inans, Mowtwrs snd i.2-d!ohio- 
roethans: alcohols such as rnsibahoi andathanoi.. !hc;.s; in^y he used eoi^iy or in cofi&Smitoii. iRsbucinc agents which 
siay sc -iscd Include mmm hydfirfc. ii;hiurs riydfte sodlufn borohydhdc; and oombfnsitons of maim 

atoRtmtm hydride ahd a^mtn^m cbtoilbe. of sodium bc-soi'iydrtsa aad osiCiUhi chloride^ and of sodsurn so'ohyd:!ds 
5C and afomhsm cblonde. 

Oompoiind (7) may oe prapareo by oonvads^ Oorppiarind <6> to a oorr^sporiding halon^shyl confound wif> 3 
Ihsonyl haikte or a phespaofous h«st*cis s or to a cop-ssponding tesyi or masyl^sisr w»h a iosyi or nwsyi liaitds. Ths 
resctfcf} is prefsrabiy coocteied kt aa ine-t tjrganic soivenl suet- as chtofti!ofm ; dichto'Crfisthana, iaisahydrolcrssn or 
N .f-; d^T^rvhy-feiTsa-TiideatroorsferfiparaW A hisiorneihyi corupounP or a sosyi 

•ss or facsyi esfet tofrnad as an «««Ptt«Siffi» msy in isoia'ets or do sdsfe sudjoa so a StetNw itimatm. 

Rssiciion ol r;o: t ipoi.:nti {?; -x\ih .a; »iis« -crifcsoniori by genera! &rr«tife j8) wii; aiys She dasifOd compound oi 
aenstai fermaia it). This ie®&m..it&f*& <^f8lu«^r^.tstra^^ias« : ( t,.4-akssah®, acstoniuiis or nl.N difnsihyilor- 
vtwml®. Bsachon iernpars-ura may ba m to. t§0/'Q, wh«foas indivtdna! condfii^s depend on basicliy o! the amino 
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as 



asset and the boiUg point otitis sysism . Bases vms'sh may Pa used i«m;<$e iaorgsnie bases such as potassium 
tesste, sodium carSeh&ts, aodiam hproxida, sodium nydmaao esffcsoate. s^temamids anci sodiiifr: fcydrida ; and 
oKjansc bases mm m m<^^m:t^mgyim^^ pyri* s , U-«axab 1 cycic« mpn^-^0BU} rm metom 
may be conduetes? to an excess amaym oiamina with medlher soivsms: 

lb the reaction m&f be. ( • o essa-v, «id©d an <«ait ssis iodide s« h as pteswaitt ant 1 sodium seeds as 
a reaction acesicraioc A mMf ratio of tha jampoiiod fapiesantsd by twmala tS; to the aompoand rsprssmls-i by 
fcarsta'a (?) may fee : by! «et timit8d:ie. : *tl least ©be, pre? sasbiy 1 its & 

The composed rspreasrriad by ?om*fe : p) m$ bs prepared, fof example, via the flowing Preparation Route- (2). 



r~~\ x'oiahhx do) /— \ 

OHC-N NH — *~ OHC-N N-CCHg^OR"' 

C9) (I]} 



(S) {Preparation Rome 2} 



wbersin s^and n srs as defined in gensrsi femrsyis tO; afed'X Is chiorine, ordmirte or iodine, 

A • om^yipypsfaxina i^Ksmtim by imtnM 0} my bo reacted with « haiidd t^imm& by gerisrsi: iormbta (10) 
ipiba.prespaess ora ^s^ siicH «s pofassiam carbonate and sodium carbonate in appropriate soivsni such as ah 
aieoM, &t 30 to ISO 5 S, pf$^«toy.S0^ <O0.*Ofer 1 to- IS how* mer*»r«fe«!fcV 3*9 18 heus* to gMtihs tmtp&mv 
represented by geasral Jwrnute Si 1 }. in Shis raactfcw; tftai.KiekrfS&j dt : ths:eomix>iJnd fapieseased by ganafai fooyiuia 
(10) b formyipipsraBpa is 1 to t preferably 1 '. 

GompOiiftd £1.1 j may; b*s subject to d#{Otsction by treatmeniwith an sesd stseh as hydreehiorle acid/1 ^-■riioxsas 
of a iiss$ speri as sodium hydroxide in ^Ivrsni such as methane:, to give the compound o! general lormyfes (8) 

Tne cdmpsdnd represented by formta'a (8) may be prepared by reacting a hydfoxyaikyiatsd pipera^ins iAtiose 
amirid group 1$ protected With ta?t>b«tosycad>CK-syi gsoup. with an aikyS haiide in tha presence d a basse, m6 then 
dep:mieotSo§ : : the product Bases which may be used in ths afsyiatioa inciuda sodiiim amid«.. poisasium caftjonatd, 
trlethyiasTiifie. sodlym ftydroside, bartym oxicfe. siive; oxsds arid sodium byddds, Sotoftfe which may be ussd include 
.dimsshytsdifexids, M.N-dcnathyiferfsBmidS: 1,gKii«>a;hoxyaii>sto3and!3trahydfota!aa. Thoiaaciionrnay babonducied 
at 0 *C to ihs tdiiing poiof of sr>e sdiyamtof teds:of rrtindSas is 24 hoyrs, 

Ths;dpt!ba% active cornpoahd ef t<xmM, CS)may bs isosaiad from tas m<mi& raodificasiob of ins com- 
pouod raptasanted by general tatmnto (1j U)ws obiainad, as»5| ;*n opik^i sasoiaison apant. Spebiiiaassy sha optica! 
respivition may bo conducted by roaming -ho f»«?eittie;?nodfe?jori.o! ^Sj^yfec^toso da;ivai-va wlih an ophcai raso- 
iyiion f&gmi to term diasiefsomar sals and s^samtsig ihsdaaimdofHicaiiy active pywossfewrte dsdvativa, utiiixing the 
diiiataaca in eoinbiiity isatwasa tha diasiataomef ssits: 

Optsca! fssoiiitien %g$m which may ^^^l^^iE^^t^sdfete^ffe* acid, opiicaiiy acisvs lO-atm* 
pbdrsijifodib acid. dpt*c:a;iy ^tMm-^^^^^:^^^!^^' s®bt* tartaric ar;id, optically sctivs ih^zdkJins- 
4-tardosyik; acid.. OiJticaliy acilva 3-pasj-iyl fesctte aaid. bpticaiiy aciiva maadeiie acts. ofJttetiy acttva camphor acid, 
opiically aciiys S-bromocampbDr-g-suifon-c acid, optfesiiy astivs pyrogi^amic acia. opisnaiiy active Z-m&Mwtic m- 
id,c;piicaiiyaciiyaa-;aijeacid. q>ttca!!y aoti«« N-^ss^^sny^sycine, qjtteiiy active N-stscstyteh^y iatenins m$ c^stoSy 
mm camphsple acid: prelac-ably ophcaity act&e mandeilc atsd ophcatty mm iapaac acsi. opSicaiiy active diben - 
^cyitaslaric scid and opti'caily mtsxs di-p-toiaoyitadade acid: most prafambiy opticaity active raaadslis act;! or op-Scsiiy 
activa tahaffc acid. 

The moiar mtlo of the dptica! rasdititio^ 
0. 9 to 1,1. Soivsats which may be ysad incipda acaisas; msihyi sthyi mcm : sesteaitrtia, 1 ,4-diC-xana, ethyl < 
tTicihyi acetate, propyl acetate, nietnanci, ethanol. isopioj^^i atcohot.sad a rriisdara Ehar^ot. Tha * 
crystalled a- 0 to 50 pmfsrabiy to to 30 *C 

The diiisiaredmaf sait obtalhsd may ba sapafBted bv filtration t-o g:va or (SMsomar With a fsipi? opticas purhf. 
for hM* Mtmt® sis aptlcas parity; it rvsay bp rspsafbdly rsorysta^d Soiveat for mcrystaifesifco is preferabiy: 
bet not mm id. sihyi acststs. sshassl or mdtharssi. 

The d^tfsd opt:ea% active cornpouadfrdm the dlastefebmer ^it may bs raad% croparad by snspaadirsg or 
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solving tn« diastsraomsr salt in ^tapireafina it wish abase atohas sodium hydroxide, potassium nysr<»acsi3, -sodium 
<$fis&$fa and sodium hydropn eaftesslfrto fe&tii ti. »>3 mmbnq « oxfraeiir^ in® ©pfieaBy ae-ivo pyttMnone 
derivaiiys reaped. 

Jt\& compound of ibis invention representor by gsrssral 'Jormufe-'<1 } may madify torm a sail wstry s almon pte- 
* f^aceutscsi^y-accsptettMS acR Acids svblch may boosed ;r^idni:vx^±iid^.^m hysiochlenc acid, nydfobfomic 
acid, hydpodic acid, nirfc acid, saiinhe acid apd pnospnoao acKi: and organic acids s^eh asacatie acid, rumaric sold, 
ma-issc ack3 : cocaine a«S : eifbc acid,, bonzoic acid,- irSuomQestic acid, saSafiesiiHoriic acid. stessuStonie «6ki t p- 
loSustmyifmic. acid, bsr^ssutfonfc; acid. opijeaifj? active iacisc acid, opticaiiY active mandolin acid, opsicaiiy active 

<VtfWh8"'«iK*f On'icaiiVaCbVSCnmeiVSfaCid ^0 ! issSV3BSfe&t8t1«w«3rt:;1 OBfirtStiiVACjVs ^«W5?Ov:t%iAfiC{JC!d OpiiCniSv 

m active diasnzoyii&riartc acid and ammo acids. 

Whan using a monobasic or dibasic aokl a sa8 whose conpeseiUon miio, i.e.. «he caiib of she trso loor. oi m 

competed of gonsrns formula i s) toths acid used, is 'hi or S:2, can. ospmpsfad, respectively. 

When a sail oi a compound oi too gawai iofmaia {1 ) wiih opi!ca% acSsv© rnsncteiic acid or opt *&% rfve famine 

acid Is used as an mm iogttffetii & « pharmaceutical composition, she ssii can on sjjreejjy produced by optical 
« resolution using opticafiy mm irmxMie acid or optically acf<v« tartaric acid without dsssUms d in? corresponmnp 

dfasiafecsnuric sa?E. Whsn an optica! resolution agets oihershar; optica Sy active mandeNc acid ana opsicaiiy setsvs 

ferMsrfc acid is pscd. desalting of >h« consspondiap dlastamomerlc salt and iorfnafevoi f-sa sali wish optically active 

timMk acid or opflcatty mm tartaric ac;d a^s neenssary. Hb*g*di; thsss gfix^ufeis csh fe§ omiifsd oy the optical 

reisoiuiion colng optically active ittaftgeite aeid or opiicaiiy aPitve ianattc: acid 
so a hydi-ain oi m saii oi the compound oi g^«f^<«*m}Sa: : fi} ^Mp^i^'SSy msio»!osWs s*i! at 10 to SO 

*C. pmtefsbfy 20 so 60 :: C. mors f^tsmbiy 25 to 40 *c» w&t* ?@\s&* mm^ $m t«.§0 %, pf^sfsbiy SS toSO 

%. to: 3 hours to 1 weak psete&iy 6 houfS to 2 days, 

A...e!n,:ii:v;j,y. .:i !>y«f;J.S J-Vesy Bfc p.i>pa!(K; >5y !:^tr»:.g ii-t! !>;!■>. <0 a.; aviOiK.'t.-;.- SwiVwic, pi u„ «»<-V»!*»^»>9 S>5« 

Irdm an Siqusdus sdiyent. 

^ Sdcheaiss and thsif hydra-os tuny t;a ateduti^ asatt aciitfs ung^didnt d! fliife ipv«mion ; as thd frsjefesmdtthe 
coinppyrid of gsnsra! forwute (I). 

^ he 0&m*wmx& ixwp®x*& %w m?m m m mhpsy&ie&fc wiwh msy fe« used m a oonv 

■rtm P^^mscssiisa] brreyiailon Such afeurst-lation snay da p^par^d w!ih:gpnofSHy !us:pd diidPnta of axcipidnts auph 
as fiiters -8)itsBdsf8- binder* waitins anonis ^sNsa^to^ *«f*«ct«««ts and lubr^ani'* A vsds»v oi obauTiacsJutic^i 
tdi-nnuisiionsttiay be salscted ds-p«;nci;naon atnoi-apeytlcgoai; iyptcaiiy. ?abists : pats, powders, soluilons, siiSpensiohs, 
■«mtbta&&- qjtsMs&f caijsiuleis, supposiiionaa anci iniocikjnsia.o.. liQyids and suspensions). 

labieiihg may bd fione «^!th a*^ 

sucb as waiof. sthanoi proparioj, simpio sytup. giucosc soiaiioa starch s-oit.ittes, gsiatin soluiion, caribo^ynneihy: cei- 
iufoss-. shsiiae, methyl esiitaose, potassiiini phosphate and polyvinyipyfKsiidona; dlsintog^iofs sucn as dry statcn, 
sodium algiiiaiss. pomS&t&i agent, sodium hicarborsafo, oaiciura carboriato, poiyoxyeiivyias'tC'SOfblian iaily acid < 
.scsdiurS: fawiryf "fulfe^,: .«s<K«>^o^s.««S4te ( statoh and isssose; dissfficoration inbsbitois such as s 
sapid ec^a &asrand hydfogdhaisdvdgota&s oil; absofptwo pfonnot&fsiiiph m cjyatoftwy , 
Sodium laufyisiJiiate: wattysg agef>is suci; as plyccrin andPiarch; adsorbents sects as >md\ iacioso, kaoiii^s, tjenionitp 
*? and coiioida! silicic sold; ans subf leafsis sucb as iafe stsaraiss, powdsred boric acid and poiy^bytenc; giyosi Fprtte * : 
mors, ta&iets may be. if risoeasary. coated with eommcx> coating: tor ssampio, sugar coated ! 
kjten iahlafs autoi'ic-cc'tautio filnvcc'vsiod iai'iass vr t#m®t*yi or fwiti4«v--?«>!l tfbtetf 

Piiis may he prepared w;tn a wsda vsriety of earners weii-knowrt in the art; for esarnpi 
lactose, siaich. cacao Putter hydrogestaiod vagefaPisoi. J«ao1iP88na tak5: feindsrs such as powdered acacia, powdsred 
ii'agiJcanih and gsiatio; disleiagfsSois such aaoaiciyfb cafmerose ;»nd ag<«: 

Suppositories may bs prepaf sd with a wloo variety oi cairlers weii-Known in im art snch as poiysibyieup ejyeoi, 
cacao Putter higher alcohols, bl^her aicohoi osiers, gslstin and ses?ii-symnut:c plycsridus 

Oepsuiee aray be prepared as «seai i^t»ga m^ o? activa ingfodispts with one or roore oi the above various 
caropre, In, for example, a hard or er?lt golafio capeala. 
5e .SdwfenS, ernuissons or suspensions as ars id]eciion are praferabiy ste-iifeod and made to be isotonic with blood. 

They may bs pcrp.ced >mtb Oiippnts. commoniy uesd -n ibe ari. such as y^tsr otbanoi, uiacmpoi, propyisoe tjiynoi. 
athoxyiated isosicary'! alcoi'iols, posyosyialed isoeioaiyl afcoi'solsandpoiyosyeihyisne^orblfa:'! fatty scsc! esiars to this 
case. ;hs piiarmacaniicaSforsTiiaatioa^ glyoisrlo io prepare 

an isotonic soimioa, as wail aeoommon soiubll^ing sgsnts, feyifef agents and eootbing agams. 

The pbarra;iceaife'ii iofpiuiauon mayrif nocossaify; od^W;«^^^-ageilfe.,.{»«siBtV8ii«s. a«»«8!fcs s ilsvosing 
agents, svjeeistiers ao-i-O: oinur phar;'uaco;::u:ui u;y;;"U:>. 

TPs amourii ot active inpre-dlams to no con-ained m toe obarmaconnca; lormykif ion oi u-h invonsion may on soiecias 
as app;«p; laia tvom a wide mage yyitbrto i-mitai-ons, P«t;gobP!-aiiy f;om abou; 1 toTO^ % ( prstefabiy about 5 to SO vd %. 
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Dosage- regimen, for She phsrmaeeusbal formulation ^ SSss srwsnticm may be seisctsd with no iimifcufens, in she 
fcgwt e* iSs dosage low. age, sess a?«J «trv?r cono&ons of she psteet and seventy of th* dtsosde* tat example, tabioSs. 
piiis. mvtoms. suspenses smui&efis, g?.«tite a?5d capsalss may bo o-aSty admKi«s;efi*d in;ect:cns may bo (njrs- 
venousiy administered sotety or ia eomobaslon with corssnon replacing lied such as gtucose solulsso and amino asid 
* sofutkso, 05 8 hpeessan/, administered ritfamoscuUfly. ®£3£tf&mwty*x dm&pQr-'mmiiy and sapposlso'sss may os 
MwecMf administer^. 

Dosage of a-; pham-aeoiaicni fotmulaiiOh c:4 this invention msay bes;8tectad as Hpp^xJtst ja-o. In the light o? its dosage 
fsgmws; age, $«« and other conditions of She patient: and sswisy of the disorder Preferably. K» daily amount of th« 
aestvs ingredients may bs aboyt 0.000 i so SO mg%. Proferabt^ a \xk cfosap form may «iir? about O.O01 to 1O0O 

The compounds ol this- wento haws indicated m sorbus side siteeis crctea* within fhelr effec! ivc dosage range 
in pharpmetogicaf siucibs 



Examples of preparation, terrautslbn and evalaaispo tef !hs eempoupds of Ms Ipvoption will be described, bus this 
invasion is not lirriiseci so the specific emteilmertts.; 



Preparation of, 1 - {4^htowpiwn?fra 
jiL.a:Ci;aS.I' ; 2;^v : ;;ii};-; 



pi 1 ^'Ohiorophenyp'S-pyhofbinooe 



To s iTtiXiurSiO'f S?2 § of p<fc!ofo»oiiw was 251 g ot ■;-pytyro!sc.sone was added ?s ml of hydfochfcrfc ScsS. Th« 
titom* was slowly warmed io an ipr tsm^rstpna of 110 tor-s^C?, and ferlM*ed for Ghosts. Then, removing tha 
mitersg S^yici stey jaise ihe me? tsmpsranwe to US'C, if» reaction v^s «*jt*a»d to 8 hours ConsttMy 
<mj ms r vi! ^fu^no. !tq-)sd oa* tomtA-tv. «».«t v«wnsjg to «si s si-wjr s«m;..-3> *>ot v . «i« m>Wf* vy^ waives 
in 2000 ml_ of sfhyS scstsita ssnd wsshsd sstiysrttialiy with v^ter .squsoys sodiwm carPonsis s-oiytsoii ar«3 wsspr, I'hs 
orgastic i^yer d!s ; ed ovsi msghdfe^tm mHl& and -oonc^tetiis to about 100Q and the pfdcipttaiiJd c^-als- 
wars essssefed by ** m W®» *m corie^mrstsd to. spout 200 «iL te oaBad the prec^DM srysiais:. 

Tho Bornbsiisid csysiai* mr* wa -shed with othyi aoeta;o and dried ir> vsas/o to gtvo W g o! the. I S8e cpmpoyppi. 
'H ^MR(e0Ci 3 . § { ^r?:i?C2K s .^^),tSmii3,®^ ij.. (Sri d| 

i2) PrapSraibl 0! 1 {4 chfc;ophoriyi;- 2 



Tb s suspsrtsioR o? 25 9 of sodiam ^i^.^86%^-tf^)ffi»!oo^«]F : 1.^ ml of sstrahydsofursp was added S? § ol 
iSiiSthyl ^arfjodafo; UpsSot refisrx, to Jhorrsijduso was ;sd<iad d;opwi;;a a ;s>lwtior? of 82 0 a oi 1 -i4-c;t;loj'Pphsnyl}-S-pyrfO" 
lidinons In ISO ml o? tstfahydrofuian ovsr about lio hours, nstusxino for 4.S hours. Ih« reaction mixl«fs was 
cooled, isod carefully poured Info ice-water The mixture was mado to makty eiteJne with d»ut@d hycifochtoric aeld 
'mi. Gssfltactsd with 300 ml of $thyi scotats: Tos orgasiio iayer was «asf)ad seqesntially wish wafer aqpaous? sodium 
btea.roo:'!ai$.< soiution and wafer, dhed over aoffydroMS magoaajuirs w'tete anp conceof rales to give an oii. To fPe rssldue 
was added 200 mi of n-hasfsfte, and fSo prselpltaies eiystsfte. were ooiieciod by iilis«tion The cjyaiais wsro msbm 
with n-hoxane and dried io vacuo fo pva 60 g of tf-a tate ooo-pouPd , 

; H mm (CQCk Jpprm •t,a£10H, if. 2.k»Mtmi ml,$.W-$mm m>. 0.7S-3 86(1 H. m% MMMiM m, 
4.26(2H,qi 7mm d), 7. SS;2H, d} 

(3} P; aparailon o! l-^hfe-^M^^f^^^fe^Z^^W^S: 

Under ico-ooofipg, 0.S g of sodium sorohydrido was added poaioawtps to asofutlofi of 30.0 g of 1 -(4~ehtofoshenyi}- 
3-p ^oxyca: da-syf-J v v of ?>ixm and i S g o? »hydrsps caSCiwrs chtertde >rt 150 ml of m-»ts«no!. %xm &>, rotetwo of 
the refsctfso, ths rrtixfufe was; conoantfatsd, and wafer and ethyl acefato vsera added. The inixture was acldillad with 
diiptso nydfochbrlc acid. Affer sspafation, ths organs; layer was. washed with water dried over anhydrous mspnss;um 
aulfeie and toncanfrated. Ti>o rossdaa was crysiaifeed with n^-exafie-PShyS eiher: Th« Ofystafs wssfc collected Py ?«- 
traliorr vsasPad wiid a fTtkfufOo? n••!fix^:n<> ;a;d d-oihyi a*hs» :-o<1 riheti ;n wisaoio gtvb 28.3 g dl tPatftb compouad 
^H f«{C0Gi 3 ,d ppm}: 1.94^.09(1", m> : 2:23>g.3SftH. nlf. £.S3-2§4(1H, rnj, 2.99(1 H. Ssi, 3,?®-3,S9f3H. m}. 
3.94'4.00i'SH, op, 7.03(2H : dd), 7 53C2H. ddl 
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(4) 



of i 



Under ioo-cooisng, H.S g of rmih^esuifofftf^ • -(4-chtorop:h- 

«ny;)-3-hydroxy;i.sihyi-2-pyiiOiid;non'J and 12 5 § ot .iriethykmkis ir.:gO0 ml d dichicrornsihaa After 2 bam> ins 

The crystals wars siiirfosd with disihyi s!hsr m&eom&mi fay fah&fc&- ~hs ory&iafs were washed w 
and dsied >?? wjirdoio o;vs ; 5< 1 S 9 of th«? Utk> rrorripoiitsd 

f H WVtRfCaqj. 5 ppm): 2 16-2.S0SH., m). 287--S.18i4H m}, a77-0.87{JH m). 4.43-4 & m m , 7M$» d). 



(5) FnafanuionoT 



lb a sohftxsn of 37.1 g c! hhforray IpipOf&arss and 371 g of anhydivxis sodkaricasbonais in SO «jL of rsstexji was 
added dropwiss 53.16$ of msthoxyamyS b!0:T;ide f :and m ; &®m:m& i<mmi for 3 5 hours Afrer cooling to foom 
« isenpsrature, fceotufetes wer« fiiisred ou- and ths fiifrafe was concentrated. T<j$«.«jsji&J* was added waier and cnlo- 
«s!orfM. MW separating ins orpsrsk: teyes. trjs aqueous layer was exlractsd with chioroform. The combined organic 
fays* was drssd ow» anhydrous magnate sa-faie and concentrated So give 5/ 2 3 of ih« s&te compound. 

>H NMRiCDCU. S ppm;: 2.46-2 S4;4H. mi. 2.S9-2.63(2H. m), S:3»^.43|S^. m\. S 36;3H.. si. 3.5G-a6t{4H : m). 

so 

To 9 soiulion of 57.2 g ot so 500 tpL of m#a?»i was added <ftg»tf* ;SD ml 

:of .^yerei^'kyic-aeW! .4-<Sk>xam i-.S hofo* ■ifem&^Mmz&wi at iocin:^ff^sltii« r* flour, andlhe 
M tmmQ tiifms wore finared: wsaftwi wish issjapK^'^-^^^ 

(7} Preparation e?;1-{2-^thoxyiethy§p!psr^zffiS! 

;o an ^ soiusk* of 83.8 9 of H2-:msth©>^ (water; 60 ml) was sdsteddrop- 

#>• wiss -aa aquscsua soiLition ot 33,0 g of sodium hydroxide (water; .100 ml), Tfcs mMurs was exfraciaci with ehbrofomi. 
Ttifrdrgansc iayer «f fes dsf&d 6v sir sshydiiSiis -rttt^esfc m SSifsSsS Md WpOf^sdto give 41 S g of iho Jiflts compound, 
*HWR|C£X% ; iippm): l.BOilH. a), g,47-g;S0(SH; nlj, 2;S0-2,§4{4H, -/is). 3.36{3H :< s), 3:52(2H. t) 

Pr8»s« of 1 -{4^btoropN*E#)^ 

Tsisihyiaflfilrje (8,0 ms added !e a sototisfl of 1S.5 9 af : 1.-(4.fih|orope?tyS)^-mssylo>!yTn;5ii 
and T7.S $ of 1-{^eihoxye%f)p^«^ine in 50 mt o! aseioniSrife. snd tss mkfyfs vwis hsaisrj yndsr rstiux ter 4 
hitam After uoncsntraSng. water was sildeasstfss redden- !r4^:«rstepr.acfs!ai8.es^si3is, which wfrs iheh fssieciad 
fsy fiSrstioff ;irsd dfisd /?: vvsaroto giv$ t§.f g $f ihsj ii!i$ eornisssind. 
*e Mating poiT?!: 103-105 *C 

<H rNfVIRfCDCi;.. Sjjpm};: 2. 0i-2.12i1H : m), 2.23-2 j2{12H m> : 2,?6-2.94;2H t m} : &8SC3H, 4 3:St(2H : t;. 
3.?4-3.80f2H, !-fV!. : 7.32i2i-: ; ci{ ; ■ 6D:?r; dj 




A-sofetsoo of t.41 g of W4^^cph8riyO-3*(4>$E^^ 10 ml. of 

54 mnfrfwi *as acidifiad csy addir?g 4k= hydsochtohc a;:;;j/!.4-i:i!;).j^:s. The prcapfeao:; crysShts wa;o cofiectsd by fihra- 
■:cn, wasftsd w-h ds^ih/i 'JShsr and dfisd ^s'i^uoto §w 5 .62 g of lhs titia cotTipoand. 
Mailing po:rsi: 251-282 "C 

'H .NyR'OMSO, S ppm); 2 m-2.12(1H :a). 2 S5nH, ns). 3 31 (SR. s} ; 331-;1?4{1?H. m). ?.4S{2H. d), 7.?2i2i-i. d) 
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The tm compound w?;s pfepsrocl i?<m li4dM®to0i6^ am i-hydroscyslhyf- 

pfpsmxlo<} : in the same mafthsr as in Pmp«;a;ic3o Biampis 1(8). 
SMilng posit: ;30 13 - *C 

'H HMR(CDC:^ 8 ppm): 2.0 : -2. ?3(!K, ml g.30-2.g3(l4H ml mim, & 3.?6-3.80{2K mi.. ?.2S-7,3S(2R ml 
7.56-/ 62(28, m) 

The alls eomjsowid was prepared « -hs «sm« m&ywss m Pnspas&tiw Example 2. 
M&m$ pm: 269.6-27 ■ 3*0 

''H «A5PP!!>): S 03-2. !5(iH. m). 2.&0^8G{1B,m) 5 S9{4f {. m) ; 3.63-4.04{i3K m}. 7 4B (4H, s} 

prspam?itin Sxiampfe 5 

( : , S" : <Spc5,<uiO>1 w , • l o-nyv 1 :<«<ypr > jpyt^!pt>.<(/.ti :-S 

Tm iitte compoufid ws prs{#?e£f-ff£>m fesmypp&tMifis ami^r(^1^aj»n^ Irs the same -majirasrss lo 
S H mmCDCL Sspm}:: 1 .S?-T.S4(2H. ml 2.32-2,$2(2H, ml 2.59-2.g?f'4H. m}, 2.:8S,2;84{4H.: ml,:3:??-3:8:2{2H. 

m 

Ths Jills campoufid .was pirspsjtrsel tfsm i -(4-«hforophenyn-3-mssy!OXj , meJnyi-2-py r roikiinone. md 1 %drcBeyprc- 
p;yl}>!pe!Bi!if)&: jb'W wfis marker as in Prebaf&tsoe Essmpie i&), 

'H NMR;GDGi 3 ,8 ppm): 1V684;S6{SH ■■&)< t§2-g,i4i1H v rri). 2vS9^.4?{1H i ml 2 43-2.6S; ; •H ml 2.76-2,36 
(2H.m|. 3.75-S:.82(4H I m), ? S2f2H. d| 7,SSp d) 

5 t o < N < v i ,. ^< ^ pv ^ v . 1 ^ l' 1 K ^ ^ 

£:..Co?Mgvino,No.6;i:..m^m.;^ 



The li-lo comssoufscJ was prepared in she same maertgf «sln Prspamfion Example 2. 
Melting pmt: 2S3.8~264,2 °C 

'H N^RfOjO, § ppm): ISe-^.UiSH. ml 2 43 2 S0(Hi. >m. 3 82-4 04(1 7H. m\, 7.48(45-1 S) 




(!) Proration oi H^hoxy«%0PPOT8 



The Siils compound was pfepamfi ftom torm^pfpsrei?ioe phd 2-«ffim^myl smer In \M mm.mtom! as in 
Pmp^Mm Examsls 1(5) to (7). 

: 'H NMR(CpQI 3 . §ppm): 1.18£3H. il 2 48-2.49i2M : ml 2. 55-2.81 (4H ( m) : 2.8a-2«2(4H. m), : 3.45-3. 5S{4H t m) 




(2) p&pmfm of i ^(fckxophw^ 

Ths iiile compound was pfppam&ltom H4-eh!op?ph3n>% and 1 

pipsra;d«e : in iiie samaraanas? as in Prspafasicjn Ssamgis :;SV 

m 

3 4&-3.58{4H 



!HK«CDOi ; Sppm) 1 20C3H tj, 1.38-2 16J1H, w). 2 2f?-2.41(iH. mi. 2.49-2Sl{iiH m} 2 77 :>.33i2H m , 
i8{4H, m}.. 3 74-&S0f'2H >Ts), 7.3S{2H. S)77:SS{» Si 



Tm ifiia compound was paspasod iaSis same msnoer as in Prepa-ntte Exampie 2. 
iWainng point: 2810-261.4 a C. 
■14 'H KMRiDfeQ, $ ppro): 1..21C.3H, i), 3 :5:=H. m j. 2.50-2.6inR m), 3.34-3.45(1 h. m;, 3,S3-4.l3r!SH. 

7.48(4R $ 



28 £imtfe^ 

0} ?mpar«ti™ oi 1 ^f^uloxytatoyUi'g+.ydwy^^^X^ 



M W*-mm di 10.00 g of H^iydmx^iy^msm in 70 mi. of dtouj si i 

«(«jp^)?:.^bR l&43'^ti$*ftj*>tattyi ?^*<5oat8 in aomlo! ?,4-<feX8as vwtfc slicing. After <sjm^tis!f5 <S?:Sfcs 
(smiW, the !TB»«r8 wa* concanfsaied arsdn^xsas washed to the residue, Thascffcf was ejected by tifealton 
880 dfiedlo givs:14:i1 g of Jheliils compound. 

{2} Preparation of t^rt>M<^ri3^^^Cg^^yf)^)#amife; 

'!ba fstiaxittgsoiyt?an of 1.J7§cN«j&fnji^ soMiono! 

tom^;wa«;add^;«fps5wiss to th« fssuftan? mixtes. After comj>tete of th© raaoiioa ^.itiWrs wsscericsRteife^, 
•35. powed info ies-vvatsr. socSthe mixturs was extracted with sthyl senate. Ins organic Saver was dried ovsr anhydrous 

> giro 10.7© g. 



«? to a soiatfon of 10, 70 g of i iis&buto^^ In i : 4-0spxsns vs»s adcisd 4H 

hydixwhloric aeki/i .4~d\smm, and the mixture was sfkred at 60 *C. After eompjeiipn of the reaction, the mixture was 
csncsiStratocI s>fs;i dieihyi site- was added. The soiid Wss am&m tyMt&im and dried to civs 11 93 g of fhe SsUo 



*s 14} Proration of 1 •f2-{2-pfopynyf^y}8fhyi)pip8?vss«s. 



7b an aqueous sefcto of ii.SS g of ti2i2-p«pyny!o>sy; ! Jtwf}p ! pa^ing dihydrocNende {water: 10 mU was 
added aqueous wttom tymm$mMm> mi &^mmm m$mm&&S wish ethyl aectsin The organic teysr wee 
dried ova; anhydrous magnesium s*8e s^id evaporated to s>& as® q oi the Site compound. 
55 'H NMR{CpC-t 3 S ppm).. 5.42(1 i-i. if, 7.4 f -2 4901. ns). 2.80{4B S is. 2»-;4H. P. 3.S?;2ti t); 4 lS(2fi d) 

($} Preparation of 1 ^hfcfeph$riyS^{4^(2-p^ -yi}a^ihy?-2-pya«f : dinor»8 

The fifss oompoend was .prspared frsm M£«fcte*^ and i -f 2 -i 2 -propy- 

ls nyioxysethyiiptpoi'axine, « thai safaamanrier as in PTepaaiitfeo Exarnpte i(S}. 

~'H f4fR(CDCi ; , : 5 ppm$ 1,94-2. 12(IH, ;n). g£9-g:.Sa(1H m). 2 4?{iii. s), 2.53-2.74/riH. ml 7.7S-2. 94(21-1. m} ; 
3.6S-3,7 i{2H, m), 3 /-i-3.80i£H. rn). 4 iS{2H.ci). 7 S2i2H. 07. / 69{2W. d; 
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Preparation Fxamn^ 10 
^rHjjMgLH4;c,^ 

The tm oomaomti was ptspmMin m mm mrmfmiri Ptsp&MM Sxsmpte 2, 
Vc=Ur : q point 246.2-247 0 5 C 

! H NMRCD^O, S ppm> 1 99*14(1 H, ml 2.48-2.6Qmi m\ 2.85{1H. 3 32-3.430 H rrs). 0 51-4.23 (TSfi m). 




i hs t-tss compoyr-d was prepared ffom 1 --pipsraxiflspropa?*©! in the same fngpner as in PsapaffciiOft exempts S{ 5 } 
to {*}, 

^ iH NMRiCDCk (5 ppm): 5 7M.82(2H. mi.,2.3?-2.43{6H > m), S,8S(4K. 15, 3.330H. «)< 3.42fgti () 

•The wis compound was preparsc* f rom H*«*fc*o^^ M3>ro«moxy- 
^ Wyijpipwaz^ irs m mm wr.» & in Prorate Exsmgte 

mm % %7*mm.-n).. ?.m», ?.w # 




Ths t8te coirs pound was |*8paf<s<i in tfca ssm* mssnasf a$ in Prsp^raUcsr? fesampis 2, 
•35. Msising peiftt 264. i-28$:6 : 'C 

•«H NMRiDgO, 6 pprri): itt&*.14<3K m). 2 4S-2.6O0K m), S 3?{3H, s} : 3.3Z-4.04(t?H ; m>, ? 4S(4H, s} 



{1} Prspss'SiiO!'! o! i-{S^hfofc^h§r!yl!-3-!T?esvto^fnsShy!'2«pyfi'<^idin<svs 

*s The litis compound was prepaid from m<:hto?oaniSKs? v-S«syi<5i«r;!of::s in ths $am» manner as in Pnspsrsiipn 
£xampia unto (4). 

<H NMR{ODCS,, Sppm}: 2 17,2.32(1 B. f f ;V 2.36-2 4B(:H. 2.S9~308(1R m}. 3.0S(3H : s). 3.82sa8?{2K mi 
4.4S-4.S2{1H, •tu, 4.S9-4 SSC'tH trs), 7 10 / 1S;1H. 7 30 7 S4iiH. m) /. 50-7 .54(1 H, jn& 7.69-7 70(1 H : 

& (g) PrgpsraBort d 1 Hf&sbfcrassKt^^ -yi;nfeShyi-S -pyjTci»Gne 

The iifte compound was pr9ps?«d insm H^^^^^^f^«^yJ^y!Y<*S9-sefi$ and 1 -(g-methcwys- 

'' '^H MMRCCDC^ 5 ppm): 1.S8-2.3S(1H. Pil 2,30-2.42(?H. mi. 2.53-2.8^11 R trs), 2.78-2. 94;2H. m} t $Mm, si. 
5-1 3.4S'3.54(2H ( ass, 3.71-3 84i3H. m). 7.10-7 IS'lK m). 7 2S-7.31* IK m} : ? 54-7.56:4*1 tty 7.87-7.69(1 H. 
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Compound No. 2: facqrsic medication) 



The tate oomp6t*s5l wasfxsps«>d nm mrmfrmmfm^ ptmmm Sxamp-fe 2. 
^siting point 227.8-228,1 5 C 

Hi NMFHO^O. S ppm* 2M-2Mtm m7 2 4P -2.60.(TK »«R aft 3 42£3H. a), S.43-3S7{SH. ml 
S,6M.CM03M ; m>. 7.32-7.380H, m} : ? 4W.48£2H. 7.S1{ JH ; si; 



(1) PrspsfBiJon of H4-»Kimopher!y!;-S-mm^ 

Ths tm t&W»*& was prsparecs ?rom p^mcamSs-xs and r^u^sctons in: ihs ssms roarin^r as in Prep&fStteP 
Example 1(1) «o (4}. 
so 'tmty'pcm: ?£0-123- a e 

{2) Prapsssaon of H*i&Wl>»3p^^ 

The litis eemppund w p^psrscf fcom J ^rsmopifc^^^ H^ethSkys- 

&$H (2& t>, S:74^8£(gH, ,it& ?,46£2H d> ; ?,S4$>K d) 




Ths tiiSe ponipc?«pd| -ms pt0ps.m in ths *am« mawst 3* in Pfsjssmte Pxamp-is 2, 
■35. Msising point 2? 2, J -272.8 "C 

•«H NMR<DMSO, S ppm) 1^2.07{ta fflfc rjl) ; :3.3i.(3i-i ; 8 j. 7.S3(2H ; d} : ?M0-i, d> 



{1} PrspSfStiO!'! ot l-{S-bf«sY!t^te>yi)-8»f?5§&yio>!yni8!hvi*2i3y^«^o«is 

*s The (ills cor npoursd w*;s prepared JtofR m-teomoaflie^ ssnS ^buly^-scSssw jh lbs rtuwisr as in Ptajsarsijan 
Examp^unio (4). 

<H NMR{ODCS,, Sppro): 2 21-2.39; -B.. m) : 2:41-S:48£iK. mi. 2.83-30SnH, m). 3.07(3H : sj. 3.82-387(21-1 m}i 
4.4S^.SS(iH, ^ 4.SS-4 84{i H. »»»). 7.22-7 3S(?H, ry$. 7 . 57 -7.61(1 K m}i 7 82-7.84(lK fftj 

^ {2} PrgpsraBort d 1--«3-br«mophs«yS5-^{4-{ 

Ths silissompotind was prepafsd imr ; HS-Sfcvftopft^^^ 

" 1 «H NMRiGQO^, § ppms: 2.05 -2. 1 2<1 H : m). 2.34-2.S0(!2H. «V 2.78-2.94;2K mj. 3.3S(3R s} : S 48.-3.63(2H. m } . 
5-' 3.74-3,80(2*1 m>, 7.19-7 28{2H. >r S v 7.59-7 64(1 H. -rp. 7'BVjtt. d} 
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BP 0 83S SOS Al 



:4--i2-rratnoxys:nvi]sis«f3:.n>vr^ 



Compound No. 98; racernic nx)diiic&; son) 

The tafe s5ompc«ft«t was prepare h^s&m^fMrmfmvi Preparation Sxampio 2. 
fvSdfting point. 2S7.8--S3B-3 5 C 

S H NMRiD^SG: Spprrs); 2.04(1 H. m). 3 31(3B. s},-&31 <3£B(19H; ftk?;$§V?J7£H. : mi. 7,m°?$®W< m&W 

<1H. :S) 



Preg^ibilofiBh^ 

To a hot scissors o; 66,6 c of i (4-ci'!ki;cphar:y:;-3^ in 350 

mt of ethyl .acstafe was a<3dBd a ho* solution oi iBH-O-^tsndelic acid in 120 Wi cs? «%s aoets& After codjag, she 
pfsclpteied CfysSafe w fftmsji, \imh$<i wsin sthyl asosais artci dfiod & Vaotd- fo give 36.4 g of ;h§ jiffs expound. 
•tAMim point 137-133 »C 

Bvws&fernsf exe«ss: M feast 9S % ostcafcuiafod irorntte hplC area 

Tha soantiomsf excess >vss eateuisfod from the peak areas dst:©mYfnsd% igusd shrornafograppy using aehffsi 
cotemn. The vatoss hsreia&fJsr wsrs datssntircsd in & ssmibr marker 

^HNMRiDMSO. Sspm): • 83-i.S7f1H. ra). : ^i§-g§?{t4H. ^} v 3.S#HvS^- vt4l<3;4S{ { m m}. 3 ?ff-3.S1(2H. mj. 
4$4;-iH. S:. ?:£1r7.S(SH. m), 7.41 (2ri. d). ?.8«*(2H ; d) 



Prep&raiio^oii'R)-;^ 
No. 146; fRHsomer) 

crystsfed -ftoss 100 mL'cf ethane! was cfe&olved h 300 ml of water, and tno solution was dssa&ed with sodium 
carbonate aad slatted wish «%i:»cetets. The organic iayor was dried over anhydrous fjsagaesiMfn suifate sr^d sc;v 
(5««sfsisd to §ivo *8.S § of th*s litis compound, 
■38. Msiting point: 102-103% 

Cjfitirai relation: * 

Enantionior ©«sss: ».i lea&i W% m 

ttfum&aa^pm: 2,04{m, m) f 2.350H, m), 2:4-2.7{11 H, m} : 2.&U1H, m,2.9U\H, dci) : 3.:35(8H ( s), 3,Si 

*? The title compound couW bs aiso syr.;hosL !, &d ay •he -oiiowsrsg procedure!;- 

A soiutson oS' L-tartsffc acid (JSC mg) in eihsnol (1.5 mi) was added to i-(4.-chioffiphsny5}-3-;4-{g-m8thc*ys!hyi) 
pipessasvl -yi!rri«!hyh2-;;y!roiid!!ione {351 rssojin elbasKs: {§ mi). Th«5 soiid irsatefiat ihUS prfitNpiiSsIdd was edtoad and 
subjected to Poseiting m an aquecw solution d sodiafT! earoonsls toostaifi th« litis compound. 
Enantiomst exsss: £5% m 



P?§msM j m . Beams ;g. 2 1. 



ioyS)--3-(4-{fi-;T;eihoxyei:hyijpipstagii-i--1 ■yiV»;?thyi-2-py.fo;:din{;na dihydmchiofidg 



{"lahle 2 Co;vs;>Oi.if;d No. 50: ■ RHsorf-ei-; 

A solution of 18.7 g of :R}-l--(4-:cniorophsriyii-3^4^2.rmt^ in 136 

ml of hwShsnoi » aerified vs^i •4N.^«^S58io ; ae^f1 .&$cxim. The preciciiaied crystal «w sser&ci. wasshed 
with diethyl ether and dried in VBcualo rnvQ 22.8 g ;Sr She sisis compound: 
Ms-ising point: 2s2^-363 "Cjdecorf-posedy 



SSi :!-!. m). 3,4H3H Sj 3.32-4.08; : !^H m 7,48;4H ; s) 
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Under bmm& i»S o! (SM+^andeiic asid ws^acfciadjd a solution o; 3S2 mg oi ; •ntcnw^phiinyn-'.Ha. 
rtietoyett;yj)pfe3ra2fe i yiVncShyi J-pyrroidinoni; In 3fnl.d e#$lj&@&& Alter cooline. ifss pi^ipiiatdd crystals 
ware fibred and dried in max? lo give 180 rrig of th© isis sompoijrtd 

'H NMR (0MSO, A PP^i: i 83-1 M( \ H. mj. 2.19^§7(WR m}. 3.23(3*, s;. 3.4 ! <3.48f2H rn), 3.70-3 81 {:SH. m), 
4MhH, »). 7.21-7.3S(5M, ? 4l#i d). 7.5S{2H. d5 

info 2 mi. oil «r<JS«f «<s <amoM ?8G rag d s#-l<(4^fe?&g^ 
2«pyr?oi|dinone {S)-(*)-mandslat% and the soiuibn was desalted vsSJh socHums6tfje^$ and sxiraeisd w:fn sthyiae- 
eiafe. The- organic layer was fried over tM&foM hi^l^rn^^'^.^ce^^ givss 120 ttjg 0! mm. 



Umng posit: 105-1(36 *C 
Optica! station: - 

EnsnnoniiS!' exness: at teas* 92% <sfe 

'W NIVtR {COCI ; , 8 pprnr 2.(^2. 12(1 rim}, 2.30-KtsSCm re), SJ8-2.94{SH : m } ; 3.3S(3R §}, 3;5 : <££K & 
3.74-S.90C2H. ?»}. 7 33-7.3Si2i-i, m} ; 7 SS^S£(gri «s) 

Pfsparaiion £xsjmfe£24 

:..;. ^^JlJ^x^^^ 

mto& Compound Ho. SO; (SHsomert 

Assies 0? W a pt (SBd^fe/^ in 50 ml 

05 alhaiipl was mmsa wife 4N hydfixhtorte ae&SM .4~3loxsf*si, The pfec^itsi^ cfysfels wars Msred *^*.v#t 
dtefhyl strand drfed inmmW$v& sorites. $*c<W9Mrac$. 

Ms&ng poirtt: 25S *C (decompossd) 

Optleat rokiion: * 

£.narsifbfri«f fixcsss: st feast S3 % 00 

•<H NMB.(^D, rpps^: 3:88(1 H. t®, 2.S^H..m)-< 3.41C3H : :s) t 5i 32^.03(1 ?H. 7.48(41-1 s) 
E?;gBargjo;i£xamais,25 



<R)-1-(4<:r;lorophsnyS}-S-#-{2^^^ dihydrcchlofkle { 1 .98 g) was 

pfecsd in an IneuPator kept at 25 ; 'C mfr s retails -tiums<% 0? 75 % for 24 hours to gjv« 2. 1 4 g of thss j II i<s compound, 
point 264.6-26S 1 =0 (dmampos^. 
Opilcal rofaiion: - 

Enssnuosvisr excess;: at feast m % ee 

n-i HMmp;p, 5 ppf?ii>: 2.0S{1H. m}: 2S2itH. M< 3.4lpi s), 3.32-4:0S(l7H. n% 7,4S(4M. : s) 

Undef fssux, water was add«;<S drqjwtse to a susperslon os 1 3Q oi (Hs H4-oiife; o!&h$nyl)-3-{4-i2-r;ietr]oxyoitiyl) 
pif isra^lii-i ■yijfnffiriyi-^-pyrroiidsf ;>:.»>8 d^droahbrkiis .bx 3 mL 0} eitenol unisi the resctis) system bsmrns hofrsojjsns- 
<sijs. Attsf cooling lo room tsmpsfatyr§,ths pr^ 




.?:i}yr;;^;t;r; S: =^.;v^l;^ 



(Tafais 3; Qcppcum No 11 : (R>isoras-g 

To a itMuts of 3?S of 4? % hydf<&r6fnis acIS &q. tm<i 10 ral ofeihsno: was sdrfod a eolutfcm of 352. of 
{RH.{4chto;ophsnyj!.S-.(4^ in tO ml of «ii;anoL Ths mlxksra 

was stereo at room tompsrenars and tfts?* ess&l^&t Th« prespiifisted 88«f»d and 3rf<sd to gsve 488 mg of she 
t?tig cwnpfxiiid. 

:Moitino point: 244J-2451 *C 

( H NMRiDMSO. Spptn) i.90-2.80( SH, rt»), £.40.? &SiiH. ro}. 2.^-4.00(20* r»$ 7.46ffiH< cij, 7.?3s2;t d) 



A solytton of 101 mg of corse saffuHc ackm s ®UM mm$ v-m scfc&tS to a solyfion 0? 3S2 tag 0;' {8H-(4idfcfc 

U«>V«M ««!•»*•• «• »» ■■"«•! l.Ot\.S!>!>«:>KS :0 o >!:i.. >v .8 t.1!MU:<3 v«,S ::U08<> «T>v <■•> *!«•>! <K^S\<ttf5. t >!t: j 

soiks was tiit&fsei and dried to gsvs 38S m§ of m Sfe compaufid.. 
teing ^i rB6k4 186.7 

1.H NMR jDMSO, t pm- 1 84- ? .9!&H t .?8V8;iS4^K n& 7.44;2H t», 7,71^1 « ■ 



?YiQn^:Var»tejM}fe;i5; Compound Ho. 132; ;RHsor;Bs> 

To s 'soliitioo ot 176 nicjof bsnssjnosyffo-iic acto 'Yjonohydt'sto t& "SO rot ssihsyioi wss> stoc&d s solution of 352 sYig 
was soncemfsted Ths resto-js wM sfudgsd etnsnoj, Ths sdid fernigd Was filtered and drlad tte givs 407 rag ot 

• :< H NMft {QMSaSppa* 5 88-*.!^lH, mV. £• jH-S.Slt£1H, ml ?.31-7.38«3H. m'| ?.43{2H, d>, ?.§8-7 S&2H 
mJ,?6*7.72<2H ! fn} 



To 8 isosuiiofs of 352 R5g of bs!';.?S!'}OSvi!!o!'.lc *<C!Ci iTsonoJVydfSte i;i 10 .Tit >sthyf acstats was adcisci Ss soiuiiOft of 
352 mg of (R)- 1 ~{4^tof^hsrty!}-3>^.{2-msth^^ « 10f«L of ethyi ssceiaie. 

The vfam was stirred fit room tsmpsrj««r« and CGM& Tf?« pmcipif;jted soiid w-ss tiiU-rad afttJ fiW^a to give- 585 
oi ins iftfe compound. 

Msitin^ point 162.5-163.4 *C 

*H NMRiDMSO. S spm): t .?S-r.07nH «}. ?1SS84(?1H, ^i). / ?S 7 »16H. m). 7 s 45-7.49f2H, m). IM^m 
(4H : m), 7 70-7.?5f2H : m) 




To {i sokiSbn o? 35fi mg-of p -tofcsnBsuifonic acid monohydrass in 10 ml. of eshyi sepals vsss addsd a sotoifen o! 
3S2 ;rig ot ;R},1 ■:^^<^^n^!4-{2 rf^^ m 18 ml of ethyfacsiato. 

Ths ways® was sSifrsd st foomismpemun? and eoc^.,Th§^^^.^&m$ tited arto ddsd to give 712 ?r>ji 



ci ih£5 tiite compound. 

idling pout: 209.8-20.3 "€ 

! H N-v!B(DMSO. flppm): 1 "Ouri. m). g;2§.2;MaH : n). 2 g$$H *}. 2 ?0-S.9S{gOH ; sri), 7 *g(4Si 6}. 7.80 
{2H, d); 7,45-/.49;6H ! fts) 



A sd;4,oa oS 240 mg of fsetlssns^iteOB acid in S mi. of «stoyf amMe was added to 8 sdaiSo« of 820 tng c; iR}- 
J in is ml of ethyl scaasto. fm imkk 

was siMsd 81 fooft? SiiiiipfjrsisLss'ss sad cooidsi. T^o piseipii&tad so,:d was' tlStefsd sod dosd So gws is82f nig ot ffto f sits 
compound 

<H MMR fop, Spprn) 1.9S-2.10{?M.s}. 2.4:-2.S5f!H :; &}. 274-3.45; !3h mj« 2,30(3!* s),3:39{3m ; s): 8.73-377 
;'2H. rm, 3.21-3&/{2H. mi 7,46{4H. sa 



35 £s3&rjMM;m^ 



A ^#5?? d 480 m§ of (M8u3m»s«ote acid in S mi. of stoyi ac$\m was scfcteci to 8 soimto of 820 mg oi m } ■ 

M was siirmd a! aw, tempore and oooteci The pradpfeu*:! soiid was anddrfed to oive 11S7 rng oi JHo ife 
compound. 

NMRft^©. Sppmr; 1.88-2 ,13flH, m}> 2.4&-2.Sa(!H. m). 2S0(SH, s): S.31-4,19{1?H.m), : S.4l{3H. S) : 7,WH> 



A rntx&re <st 1 -of 86 % L-issisc sosd act and 10 ml of etfcy! aeeuste was added to « solution of 352 mg d 
>;F?p1 -^d^ioi^'ha^}'0'(4-{S-me{ho:<y«3thy^ps!SiX«ri-1 -y}}m8%f-2^rfdiditw& «\ 10 rnL of atoyi aeofars The mU- 
Ufr* was sUfs'fX: at wn tsmpss-aturs and spot, concsntattsd Hid fosidao was staged w,sp dic-thyf oshs? &<id dasd ;o 
g&o ISO mg dS Shs Silss eopsjsound. 

NMR(DMSO ; & ppm). 1.23*3H, d), 1.8JR0Of1H< m} : £1S^lS{g3R m). 7.4S#H, d}, 7. 70(2R $ 



To a cotton oHSOmg dUsrtSfis acid « :0 ml of stoand: was added a soMfen d 3S2 mg of CR).l-{4«hto«3ph. 
:>ayi:.ST4 f2-a^:f:oxva-nyik; psa^n-- ym^-2~p^ok&x>m in 10 ml o? othyi acetate. The msxaae was steedai 



finom twxsmtore and ooo«&3 Th§ m$mf$®i soikl jtisomd %nd.*«a to 3 ! vo mg of m m txsmp%*t$ 
mi&g&M: 1BS.2- 184.9 °C 

54 'HNyR{0ySO:*ppfn5: lgfi-1 .24(151 m5,\S:21-a78f2tH, fTi), 4.17(2H, #1 7 40-?.4Si2H. m} : 7.87-7 ,73{SH. m) 

Aiismstsysly f h« corapoimd may tsg orspafedas fofiows 
fdo 82 nil of 18 % wat0!--othan5i worn s.iiS|)Oridod S,00^$ 
Msa-l-y^nsSiw^-py^s^ i! homogorseoys by hoafsag under iefitix. 

shs sototion was coo!g<i.."n-;o p.-atitM-nioy solid wns fftered asd ddoc, :•••> giva 6 j ; o, sno stls compound. 
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166: (Hj-isomsn 



To sso!!;ttoo of 300 mg of L--tad*«o aad « go mi or sSsmei addsd sssMfon; of 8S2 mo. of {«}-l-(4-chfe«^- 
a::yl)-3--;4--t2-met0oxya^^^ of sShano!. IMrnss^ra was siifrsd a; room 

ismpssflufs and eoeteci. The pfocipiSaiod soiid vssjs^s&^asiti dried to gtss SOS mjs of tfteti;;-:; coR^ossid. 

'H NMB(DMSO : « ppm}: 1.S7- ! .§8(1H ; m}, g;Sg-2.S904H m}< .&25f3H.:4 3;.41-3£1<M m). 3.74-3. 80(2r-r m} ; 
4.21(4(1 s}. 7.42(2H. dd) ; ?.70(2H ; dd} 



A sofcfe of 75 mg of D-iat Sarle add in 3 ml. of sthanot was added to a sefcafcxt of 1 76 mo. of {R)-l p 
2-{4 J •ys!^sthyi-2-pyrw!!*a^ Jn Suit ot efhanoi. The mixture « sttrrsci at f-<sem ism- 
■pmm mi eocfed The- precipaaliJd soild was iittfesd sod dhadfs give TfS msj «* s&etisld eanpound. 

i.H.NMR(OWSO.Sppm}.t.S6-3 94{f H. r^}. gSS-^OII^^^^^.^^I^H^ ml 3.74»S.S0(2H. mj. 
4,22;2H 5 s), ?.43;2R d) ; ? 7C>;2H, d) 

Tr-s ttfks sonepound amid be also synthesized by the following pfocedurt* 

A solution of D4&n&rfe acid {450 m$ if! fethaheJ {6 mi} vm added dfopwisss -si' sp outer ternprsraiure hsWsscn 50 
andSa^foasoyis^ 

[«ffiM m ml). The faction rrmmm&M^M ^^mXio; <^^.mm : k^ : m^mMm ptmpMisdms 
pound 

Asoiutbn of SS'S of suesjhse wM in 28 mLof sth^not . was add-sd ioa soiistw of 880 m§ ot (RH #*htoroph- 
3rfySp334-{ : ^ m 20 mi., of sifcahef. The modi;- a was stirfed at room 

tempstitfKrk-iar^ Sooted ^m.mmmmd to give 35S mg of me tttte compound, 
Resting point: Sis 1-9S.1 *C 

■H NMRfDMSG. 3 ppm) 1.S2-1.980K m} ; 2.18«2.87{14B. ?r>>. 3.4i(4H s), S£3(8H. e; ; 3.41 m), 
3 70-3.S-i(2K.m) ?.43(2K : 4*?$$K * 



inio 62 ml ot 13 % W&t8f-s!haooi WSfs suspended SCO 9 ot iR> 1 .4 cMo-w '*< > 1 3 ^ ' — ^ t >^ ; ' 
axiJi-l -yit^ssftyt -g-pyf!:otsd;f»nf5 and 3.30 g oi tumafic acW. AtSsf makinfj i! hofno^sneows by h&afiag undsf mfiux. the 
soiutto ms eocfeti. The prsdpiissod solid vsas titfered a f «j dried id §>3 7.4S g o? m im cimpaxivj. 
Mont-q points 102-193*0 

'H NMRJDMSCS. §ppm): 1.82- J 97= 1Hm) ; 2, 19-2.31(1 H. m).2 3« 2.97);3h. rn). 3.24(3H ; «a 3.44-3.48 (2H. mi. 
T73-3.7P:2H. ms : 5.60{4H : 7 43:2-. d) ; ^} 



Compound m. 67; iRHjopwi 

into 82 ml. at § % waier-sihsfiof were suspended 5 00 90s P)-1^4^l!^h8^}^4-^- i m«thoxV«:hy-i^i6f32*>- 
1 -yl>t!S5f (VS-^-pyrfS^kJsras')® ««S SSSgr^rinareicaeid.M^^^ 

was cooled. The (xscipitalsd solid v^t9^^;^df^^^^^7'^Q^ : ^'^ : cmpc^. 
Melting point; rms-mi *G 

'H ^MRiO^SO. 8 ppm); 1.76-1 98n H. in). 2 23-2.35f1H. m} : 2.66-3. 30{1 SH. m). 3 20(3K. s} : 3.60-3 72(2H. m}. 
3.7S-3.81pi m)< S.14(4H ; s); ?.44fgH. dt. 7.7-!(2H ; d> 

Fgrmuiaiicm Example .1 

Tabteis were prepared uang ?hs following eompc«p!S: 
t-t>er;loroph8ny^ dydrQehMcS& iTsbfe 2. Ccmpowd 

No. 50: (R!-isom«f: pfoaoesd In Preparer; 



Exempts SI 


130 9 


Citric scsd 
Lactase 


! 9 
3Sg 


Calcium pbc^phsts. dlbsssc 




Pmtonic F -S3 


30 9 


Sodium latJfyi sPifatp: 


20 g 


Poiyviaylpyrroiidone 


149 


Polyethylene glycol (Camowex 5600} 


69 


F#/e!hyfsne gfyeoi (CarisevKiSC 8000) 


45o 


Corp S'isrch 


33g 


Dried scafem sie&jate 




Dried mjgjnssMm ssearate 


39 


gthar>ol 





Fifsis the above pyrrolidine??** dsrawuiys hydfcchtodcte. citric acts, lactose, dibasic calcium pnospbate, Rruicwi*; F-. 
SSsad m&sm laeryi su^3te »sr8:fois«dsci. Ths mixture 1 vvbs sieved with a No.80 semen sod we^fsnOfeted with m 
aicohdlie solution comkmtg pftlyyiftyipyffoSidiS^i G%$®tm 1500:afisJ SarPowsix 6OC0 : dMhpg which alcohol was, 
whers r>«d$*«*ffy< added Jo make ihe powder a pests mase.. Com eiareh wee adcssd so the rssiuairtg granules, end the 
rapture was bisndsd until homcgsnspsjs grsnuies were tcmm&. TTs« mixture was passed through ft:N&1.Q scfssn. 
pteeecJ on a Pay dried in an o» si IQS *C for IS tft 15 howrs, and sieved wt-h s No 18 semen. 7b the paweter were 
added arsdd sokum jadry/l sulfate, and ths misttsisa was Mended sod cdrnpTessfra with a tabiei machine to * 
Kxm to givs uncd&tpd tablets. 

The uncoaisd tablets were tseatsdwsth varnish after spesyrng -ate rot prevention of motstumateorpiion. the tablets 
were coaled with a primer layer (Vssmish-coaSrsg faysrji The primer layer was termed by a sufficient number oi appli- 
cation d vamisft lor oml BdnibsstfaSioo. For founding and sft-iOod!ingf?« tabids, a further prtfnes- layer aad a smooth 
coisJing were appitrsd wiih varnish. FfcrihetmcsG, coloring eo*«tng was sjppilrsd units a desired coating was formed. After 
drying trie coated tgbtrjts were poiishsd to g'we evenfy bright iabtefs. 




Racitorsoeptor S;ss,ay fee a o, foosptof was aoadyetsd sceord^g: to 8 mcdiSdd method' of Vllner et at f S.J. Viiaer 
and W.D.Bowen, fVtuftipla Sigma and FGPRsseptor Ugabcte: Mechanisms iGf NswoniodMia-ion arid Nes;op:o;edson'?, 
NPP B<X3Ks: pp.34; {1.982)}'- Pj, mm (20 rng/rrl) prepared irom a sbots foraM oi a gutnaa pig wiibout mwbeSm 
<mi msd^tta was i-wMtefsd wttn a test ar^l a 'H^r-d (3 m -H-{. t }panU«o<::ne(N?- N 0 at room tpmpassfsrs for 
2 boars. 

• Pa Pfstib tissps was vaoei?rv-fstfraits m a §$m4$8ftmt pap$s fVV^atess"! wsth Oe^t HsrvsstsftSsaadet 



l,L 12} and men washaO wish Puttst {3 mL x 2). Ths giass-fffeer flits; paper waa placed in a vis!, into ths vfei was 
adoiod 3,5 ml 0! scsiiisssitf (AiTCBh;^ AGS^} am2«f^1©hdur&rh@^aunt&l' the island femdtfiQ to ins receptor 
was dote-nr r:od >S-in a : !qyo sanitation counter. «,-nk was desefrwsd using f+j-pen;3.-«viO» HO I'M). 

Binding rases or ;r e ; H-i c ? d ic> if.® receptor Is* various e»eemrst«n of fee vm dmp wou* pfcxtes in a grapn 
* where a raia vvShiJU! she seai drag a: 100 % and a rate wiih She efank {^peursc ~ 0 % ; and she corarsntistiOfi of the 
tsss drug snowing a b nane. rate o? SO % ssEis dssernisnsci as jC^. From ihs iCgjv Ki vafcs was sa:cs.ife!a« according 
to She ioaowjng ©qastiarr. 

<m&mki K D is a dissoctefori constant betws»3f> she %Hi§ahd and tim rsceptor oalciiteaci by Sesichard plotting 
for binding of the ^i-iiganti to the receptor, changing fee : concentration of She SH-Sigand. 



5* 




1 hs resijisS ara shown -a labia 4 ; indicating that the compounds os th;s invention nadn>g.h sfsirvify tor a c? ; receptor. 

ffrOCSdiiiC 

^.Siijspsrona JArmtsfwn) and a test dreg wero Jfsuoaiao' wish a homogansifo of t& cmsM iMaiWsc de- 
ls- scribed in D.RSun * at Psoc NaitAead-Sci.U.S.A, ?S:46SS (tS?S}. andXi vs&s waadiMtrninedas daacilbsd in tho 
above «| rt^ioteceptcs : ss^ay. 
RirriosKoia ws$ also evatualed. 



Resets 

55 

Thtuesuits are also fevTabie 4; indicating that ihecc3mpounds<>ftf5is ^f3ttOiri dio"«6rhav8:sSinity: for a Djj 



Table 4; 



45 



Affinity for a receptor 


: Pf«p8ra£k>r> Examc-is No 


Ki fnM} 




a. 











8 


14 


>3300 


fO 


50 


>330Q 


IS 


7.5 





23 


~ir 


>ssoe 


RirrK-StfOiO 




11600; 



proce-drire 

Antipsychotic activity for a i3st drug was stadfed ay rr-eans of head weaving hehavior imtod by a ©-receptor 
agcaisi SK'F-1004? for a ressoss. for m-'-®e$6mM wars ased 10 mssfe mt sr,m agsd S *sr»«te (Nij^soft SLC-j pa- a 
5» group. TiiS rr-ics vsors piacsd Ifsaresastjiing tBg&fsrirJ iasrr-ed I horsr /beforsi the iniiisfas of she last, Ttj She fnico was 
orafiy cidrriinistered a tesi drug arid s'-ar SO mih suscyianseesfyvadmini^efed SSF-?0G4? ;r? a dose ei 20 fag/kg 
After go fnir: : hoad saving was poertsd for 10 min, Eifieaay of drrsg was svaNafod by determining an inhibition 
{%• cofripasoti the controi group !ram fha avassge of :h« 10 mip scores o? the ipsri-Orug groups, 20 rein aftec 



50 



sidfTiiRisSsfins SKF-5004?. and Jhstvesi^tsisj &m m mm 

The c««peti«d rejsra^o^ fey thsfdtev^g formula {!Vt«fijcft is 
No. 8522 m : i UP-A ?«g5 9) was also svatesod. 



in A-pariase Patent tsld-Opsn {KcMaVj 



0 

F?c mm 



The resets asa show in labia 5. irKfots-tg sh«t fhocKfnrxandsoi this mmhan had a higher antipsychotic itclivUy 
Shars the compound o; formula {iV}. 

Antipsychotic sdlvlty for a test dtxsg «i *W by means of head weaving -feshavior jnefucsd tsy phsncyoijessns 
{RCR for & m For the uxpafiincn; wrs ussd mate Wis-adST} mts aged4 v?e«ks (Hj^wn SLC}. the rals wsr&p^Bd 
in a nri-snsi:- incj ;>aoe and caimnd 1 hour before ihs ihifssiiofs of the t*& iN ra*s orally adfrslfiisWfSd a ?&sj #ig 
ana after 60 m?n was i«f.mpsti»ft«8!5y administered PCP jh si cioso ©t ?$ mg% AtMsrS© frssid wsavmg was 
coyhted for 16 rren. EStfeaoy of She da:g was evalaatsd by daiefioisiir-s an inhibition (%) compared wish tffa control 
P'otffi fforf! ihsavsdsp of sh« «dof§s:ol ;h« tsst-dmg gasups, and then esiimniino: a £De 0 \ 

The oonipouno of kipriuia (fV; cssscrtbed m JP-A 7-2522 ; 9 <m& aiso >, 



Tfo results ass i*iSO shown in labia 5. indica-lng thai fhs con-pounds o; this Invasion had a .higher a^iipsychosin 
activity than ihs sd^povjftd sf ferroMfe (!V). 




Pejststenes of arsfesy^tiotic aosfvrfy for s tssj drug vsas studied by means o? hessd waavirip behavior irsducsd by 
a o rso^ptor agonist SKF-.10C4? fafa.*?»«8iS-.fmh*.8J^9T>®iiws<«-«s0d ID mafe dOY fn&e aged 5 wsaks (Hwpon 
SLC) pat a group. The mm were placed m s me&s-udng csgs snd calmed 1 hoy? bsiore trie intofcsxs of iha last To 
She mice was oraily admirae-ered a test: df og sod after 4 hours was sabctiiansoussty sdrniriis-siad SKf -1 004? in a dose 
oi 20 rogrkg. kfter 20 mini, hano weaving was coupon for ?Q mim Smedoy of lh$ was evafeisd by deiamilning 
an sndidi'Son {%) compared wsp the cer-trdl 9«>yp from tds avgrsgs et 8>§ 18 m!n seoras of fna last-drug gtoups, 20 



Si 



• ha temper -d d formats {SVYdt^r&Sd tn JP- A 7 mnmmim compound represented by the- :o«ow=>i- iormuia 
(V; which is dsssdbsci in japaaasa M LatsKQptn (Komii Ha mmm <jP-A 9*40887) wm ate wasted 



0 



\_Hj 



cooh 



(v) 



-QCK-, 



Th is results Sits show in "Mste 6, iiicJIcsts-tg thai the compound ot ibss iftvom^s svss effooiive for more than 4 tours 
ited improved in m dusatiof: «* dtecsivsnsss eornp$»f&S wiip fee eompcKinds d the soovs fomwte {SV} (V) 



lahic S 



St! 



Persistence of anti-SKF offset 


Pt&p®tsSkx\ Example Ho. 


ED 4{ - (fiKykgi feitsii 4 bouts) 




s:i§ 


Coined, o: formula {IV} 


>i00 


Compd offcariuiafV} 


*0 I 



Evaiuaiioo :'x.i->::.;;; 6 (b'foa to fevs-se ioinranca dnvoian:T:;>n; due -a reoetftivo 3drnin;stf3fror, o'> m gtter^S^jhjSj 
55 Procedure 

For the sxperkssnt. ma*g-8tdiW?sfef?ST) fat (Nippon SIC) aged 6 weete were used. A tsat drug, .the compound 
ei fewuHn fi V)- dasei betf « JP- A 7-2S£2i§ of iha compound o! fcrmufe '{Vy de^fibsd h JP-A 3-40SS7 was dsssoivsd 
sivpurifiiid w«fef <x 05 % C.M.C.Mtffi8; Methampheian-sna {mAh*P} wm dissolved in «aiin» . Ddtags veitime was 1 
;JS rriL'Kg body weight 

«r ^i{iV0.admi»- t is?!Mw ot a test dr«g$NJ*ft*MP 

Tne drugs wets; m»stft!y# .a^!stefSdte to days wife a regimen that to s rat a test drug was on&% or in?* 
pWe«)ty administgffici and alter SO mln m#^P.^^W^fi^#«^^ i» a ctee of 2 r%% To § norma! 
group, solvent atons was admiJ-iiasred in piapoof tne sompinfii-on of tne test drug and trsAfcff* To a conitcs group. 

fe) Sfteot ot a test drug on a process ot reverse iotemocs dsvsiopmMf 

After the rspolstive administration, there was pariyided a ^ithdrs^t period for 7 days dnrsig which the iest drug or 
mANP was not admin istsred. After the *v»dmwa§, ths test dag was disoontintisd and &mP ms administered in a 
w doss of 2 mp/kr;. arid then stereotyped oehaWor d the antf nai wgs observed. 

oj Bating ot stereotyped oshswof 

Afiej scin>:nis$erinij mAMH sssrsoSypsd tsshavsor was rstod sn accofdarics w-th tn.s iofrn-vssns «cate. t&r 1 rnsn every 
to min unUQO nm 
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0: Cairn 

t Comfort behavior with axpioraiotv ^-fellies 
5 i 3 - x U wviswsi! with lyperk test 

'J: iOlSfJTNtiOnt SOiiffnO fSf>CvJ>^arf'f^OVS:T!0n: Vb'fth p£riOd;C£i nypOs , i$iri£S:S 

4: Aimost tOiit:ruiO«a arising md hm^m^snmi with occasions! transposition r;»vomeni 

6: Continuous Sf1iti;fS9 8!X8 i)Cad-iY10VO:TJ3rii SJiiOOt;: tfanSpOSSSOf: nXiVSi'fsanJ 

?<5 :>ie ie& ii!!s are expressed as an iahibrrjon i%) of m tois-tanse devsiopmsft! caiciiiaiad lrat» the totality 

squaJJors, -ussrsg a toi&I score tot six mitwtss: Sohibibotv si tsvsrso ioiotancs doyetopt rsftoi {%} »: 100- A 

iVflS'Sih A fSJX-SSOfUS 8 Vai^O CaiCy:?;:3d ffOff} the fOikjiWfij} eq>J*::On 



A-||* Score & sfss ;ss dmggfoupHfkofs tor "no norm?;: 
§«sjp)J / ((Scots Scs ti~sts contra! group}-(Soor8 tot she. 



40 



: :n 7m* 7 ::'!iir^1 ::'!£! rtwtf t**»WW>C«J>xS 0* 'hi-* WSfsfiof C&j^-d<xwd{»'!ttv' :«J*««cJ :CVt i; $0 

I.O'i 3«.'C V« v.-^. . H '-^ i f "o m MN> . 3v.'f . v- .O ? . . J . X. S^. 1 - J^.' >> ,l ".-.'t\**>( s\ ' V*»-t . Jp'^.-v?^ ."J" 1 ! . 30\» i V . 'I* ^> .0>*.- '"..f>1^.^.: 3. f.\ vid^ C t- 1 ! 

} ts t ^Otat adt ftrtttMi «>tO< S.). ?n OUfli) ««« . !?>*> wifcO vOt : ipOuhCKi trl a >}. o^imO^wa! U55>« Ot oW»?tyt*5|sl»W«0 s^n>U:L:v-!l 

Mml corniSsttabSs to the eotrsp^fsd of tots wbteh itSSicstes that ;ihs ct>mpd««d of this ifSvsaiSosr ha« sip;f i- 

carisSy higft§r tsSscS than <h« estoc? con^joyiw. 

TMn ?: 



Eilsct .tan f gtfets« tc5?sfance -^vslopmeftt due to t^0^^t^m^t^&ejn of meth^phsitsmjos 


rt»|>!a« eX^mj}!® sho. 








2'i 


7.5 




81.0 


^ ■ 


^^^^^^^^ 


Otai 






Gfjf^pd o? tottrsoia IV 




!nf«ip<sf!i!X> as; 


, !;L! 


Sompd. d formofe v 


10.0 


icaiStpafSOi-! «ia; 


817 


Gort-pc' is! fcstwtufe V 


30.0 




m. i 



For Jfts sxi58firT!§nt : feeagte dogs wees smpioysd. A: sMss'tig ««ts inirav^ousiy or omity admin ist&fsd in « 
doas of 10 mgvkg. Bieocs sampiss wars ooJiectsa at 0 25, 0.5. 1, 2. : 4, 8 ar,d 24 hours airer admlaisUaing the \&m 0m 
and tt 5e sampias wet« to W*m % #feh sr afesma fevai of the tfcsi dt.,g was dstraacf by 

HPiX Harf-Sfsi oi the test drag « foiood ms sti^tsd Ja^ iho tosuiss at lbe-«&w«sw«ss i 
tjiasvaiiabtiitj,' is expf eased as a rate d AUG st ;h« orai adrnbisSrafen -o AUG a; the ! 

Ths coiTiporsncs or fomiuSa (V) described in Jp-A was also i 



stnd was 




The te^ulb stts sho^n in 'Table 8> >ndic;8Sng that 3he compound oi this invantfaa had.a iot^ar 
S3 signifieaaiiy irr.prov;to if; sin sxtesat. of biossvaiiahiii^ eompires with jfce: compound of totmtfe (Vj. 
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Blood klaeiics parsmotefS 


Preparsaon Extttrpi® No 


i M ■<*!?» l^Ol!^ 




Extant of BiG3*aifebil»y (%} 


21 


as 


1.52 


83 1 


Corned, ol tornusia IV) 


1:5 


0.48 


64.3 



Fo- the eKpsmisnl ii»!e Bld:dd¥ tnto* aged 5 vseeks wem used. The srsiae vsem weighed, and Shea calmed In an 
o&ssrvata cage im rwrfe than 1 how. To. me mica, a issrt drue <svas onaiSy admsnistemd in a tkm of 300 mg&g to 
observe sham tor ganen^i syrnptonw ufilH 2 no«fS. 

Th;s componnaa or formulas {iV} and IV) described In JP-A 7-2S:?2lSaad 9-40667, rasspacitiysiy, vmn also evsi- 

JStSO. 

: -';caaf;;. 

The re«oH« are abowrs In Table 9. indicastng !hat^-e<)r^)<^^'#'^;fev«f8iort exhibited m toxicity i,a.. a sig- 
niiteant tsducfion in toxicity compared Klthtnaso^pound f>i Sorm-sia iiV; 



ladle 0: 



1 $|!nplo scute loxteity lor amcyse 


| PtapMSiiV!' Example' Ho. 


Cmw?®m -Tt esl*ssr-s 


Df-taSh/Treaifner;: 


\ $ 


0/6 


0/6 


S 


0/0 


0/3 




0/5 


0/R 


21 


0/4 


0/4 






5/5 


Compel ol tonmiA i¥) 


1/3 


Q/3 



ft was dsrrwssrased that the ccmppy^:of thssirivsntion hadaliinily tor a r, reciter arsd hjeh anhpayeiioac aciivisy. 
M;, anti-SKF and 'anti-PGP «f Iscts They wars highly ofieesivs to a raefssmphel&mins (^A^PJ-induesd mum toisr- 
anea flsec&i-, i. a:, ah exacerbation modal or sehixonhreaia, Since shey do no; bma aJftnfty lor 3 dopamine roceasoir and 
<m whm reveres lofef arses wslhotil: mv^mMti aid* aiiscts, ;ne compound;; of shis invention may no expected So 
be sfSasisva against r©cgff§f^.i^- : mt^^^^«» : :«!^^3tifi^» 

f eabar mate, tho ccmpounds of mi k®%t$m§m highly sefestivstowafd reoepsor compared with a o s raesplor: 
and InhioiSsd no; on iy head weaving pa i slso nsarlng, iorPCf Mndiscad abnorma! behavior, f urihor mors, the aompounds 
oithfs invention surprising^ inhibited a dopaminergic activity, apomorpnlne-iosacod climbing behavior, in spite of m 
affinity for * dopamine receptor. «m8e exhibiting no effect on apomorphine'lndaesel stereotyped behavior -side offeaSs; 

Optically resolved compounds of' Snis invention; which wore optically e-jeoivad tfora Ihe racsmk ntodflfc;5tfon3 ax- 
hfc-iisd morrj irrsprovsd aitiniy for a 0 fecaptof. aari ivsors Impfovad aaiipsychotic acsivity. 

The compounds of this ifiventoi showad signiifctjntiy iongnr dc«i)ioa of dmg effiaacy and an impt^vfeif axfent cf 
btoavaiiahiiiiy man m cited eotYipoyndsdsso-isao' in0P-Ay-2522l9ao!3.0P-Aa--4068? : mosctivesy, sad maoh N^ter 

d* this Bw«t«jon-iwre issijjDm^V i^ovad i * y compa?« - > { > «. 1 



C-sSitrsC 

1. A pyrroiidinoas deayaiive raprasenSsd by seaorai tetrii f t), a pharmaancttcaify eaasptabfe aa» iharooi or a 
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hydrsie o: ihs pharniacsutteaily acceptable SoS: 

O 




'¥ 1 , CD 

?<5 wherein F-V> is hydrogen or a baiogsn: is hydrogen, a C<,~ stfcyi a Cj, s s>Jks«yl of a Cj.. 3 aifcyoyt. and n is 

2 or 3. 

2, Apyrfoitdincrre derivative, a pharrf-aceeiicSLiiy seeepiabte sail iiisisd or a hydrate of the pterfBsscsiriicstgy accept- 
able sait ascteirmd ioCiaim 1, wftsreis R 5 isehRsriits orixofftioo, R^is a C^afkyf, and?? is 2 In ^wtom formula (t) 

3, A pyrtoiktai® deriva5ive : a phsarnaceuticalty acceptable salt ieereof oi ahydraieos the aiwoiac;ent:c«!!y aecepi- 
abte sail as claimed in Cfein> > . wtissain R* ss mfofit?^ F! 8 is me%^ and « is 2 ft! general formula ( • j 

4, An optically active pyrrosidieoos derivative, a pharnsaeetsacaiSy acceptable saitlh&feoi or a hydrate of Ihe phaims- 
28 cs^sc*^ accspsafeSs sa« as etesnsd iff Claim i . fessm&rtfcsd »y osrisfai formySa ^;: 



— v ^^{M?);r 

( * : asymmetric carbon). 

so 

Wheidrt B' ! i$ hydrops or a halo^o; « 2 is fsyriropn. aC^aJkyi, aC-s-s aikenyl of a € £ . s stkpyi; artdri is 
£ or 3. 

Si An fjpiicajiy active pyrfoiidifions derivative, a «hwmc®aifc&ity acceptable sail m«fftof or a iiydmfo of ihs Qfarnm* 
$v esutksslfv. acceptable sali as claimed in Claim 4, wherein R ? & ehforirie. ff 5 Is methyl «tnd n is 2 in generat fomniia 
(25- 

6. T heidlhydrate of tws pnarfi'ssaseiiiisaiiy j^ee^tabfe- salt of O&iro 4, wherein 8* Is eftfoma, R 8 is rmlhytsod « is 2 
in gerrarai iomuffc {2). 

7, Aa optical feso&iiori om^^-pt^is^AG^m^ig^^^ to ctsim 4, S or 6 come-hsirig: 

prepsrirsga mixtures! rjiasssfeoow saits from a rac&mlc modltlcatioe oi s pyrrolidines derivative r opressmed 
by general formufe i 1 5, as defined in daim 1 , 2 or Ssod optically active rnanddie acid or optfcaliy act m tadane 



separating the sfeasfareetmr salt oi ?bc optically scflve pyiroiidlnor;c dsrlvaiivo as claimod jo Ctesin 4 from ms 
mtxtofe ^ tha diisstgroofr-ef safe; sod 

forming and coifeciing ihe cpiiaiiiy asrlva pyrrpildlnanp darftKtiive ars ci;:iif?5e«i in Oiaifn 4 irom the separated 

Ae apiicfiil iseefution rnethod as ctairrsed In CiaisT- ? : whsreln R T is shferifie, R s is sfieihyi, and r; ;s 3 in g&nera! 
ta'Tiela('t). 

A;; Inteeosdtats sal! tor praparaiion ot !ha eo?orK5y0d3ssi3l^edinCiaifn4, coasisiing ff She somponnd a^ : s cialraad 
tn Ciatrr; A wnsrsio R 5 ts shfofsne iH'- isrriev-v and n ;s 2 r> §mwM temula {2i ^doptsaiti.' acis^e mar>dsiifc 
or optieaily active tartars acid 



5S 



IS. A piiarmscSyllc^ eo^pilsiog m compamd as c:a:mo<i in any of Cisirns T so 6 asan active ingfsdiSRl 

1 1 . Um o! a compound ss ;Mineo in sny oMalms 1 4 m sho rmmtmium of a f?srapot;5fe asd/of prophyiaci ic for a 
centra* nervous syste r- disofdss. a dsotfc assooalsd wfe tm^oparhy er 8«?tecr<ws StsStiftsanco, or c&pst<vs 
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